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Foreword 
This volume reports on the results of logistics research initiated and coordinated by the 
International Institute for Applied Systems Analysis (IIASA) within the former New Lo- 
gistics Technologies (NLT) Activity of the Computer Integrated Manufacturing (CIM) 
Project. The focus of the research is on long-term changes in the logistics structures, per- 
formance, and strategies on the macro-economic level and their cross-country comparative 
assessment. 
This collaborative book entitled "National Logistics Systems" is a result of the joint and 
coordinated effort of research teams and scientists from 12 countries (both West and East) 
and IIASA. It contains an introduction to the former IIASA "New Logistics Technologies 
(NLT) Activity" and National Reports on Logistics Structures and Strategies prepared on 
the basis of a predescribed format (Synopsis for National Reports on Logistics Structures 
and Strategies). The focus of the reports is on representative data, illustrating the major 
logistics trends, their socio-economic impacts, as well as the implications for management 
and policy making. 
The data for this book were collected from 1987-1989. The individual reports should 
not be considered to be exhaustive treatments. The papers compiled in this volume are 
essentially as delivered by the authors, with some editing. However, the contributions 
were discussed at two NLT workshops (the Workshop on "New Logistics Technologies" in 
Buck, Hungary, December 1987, and the Workshop on "Cross-national Comparisons of 
Logistics Structures and Strategies" in Nozvay, Hungary, April 1989)) and several times 
revised according to recommendations of the participants of these workshops as well as 
editorial recommendations. 
The reports from the Eastern countries reflect the situation at the eve of the dramatic 
changes in these countries which started in late 1989. Accordingly, some of the conclusions 
and recommendations in these reports may be biased. However, they contain unique 
data and analyses which together with the reports from the Western countries and the 
background material (case studies, statistical data, extended versions of the reports, etc.) 
serve as a good base for more in-depth studies at least in three directions: 
cross-national comparisons of logistics structures and strategies; 
restructuring of the logistics systems of the Eastern countries in the transition to- 
ward market economies; 
unintended impacts of the developments in the logistics field. 
The basic part of the work on this book has been carried out under the guidance of Dr. 
Pave1 Dimitrov. However, the special contributions of several other persons deserve very 
much to be acknowledged: Professor Sten Wandel for the initial design and guidance 
of IIASA's New Logistics Technologies (NLT) Project; Professor Robert U. Ayres and 
Professor Jukka Ranta, leaders of IIASA's CIM Project, for their helpful advice, criticism, 
and encouragement. In particular, we are grateful to Dr. Bill Haywood for editing Chapter 
I, the Dutch, the Czechoslovak, and the Polish reports; Mrs. Helene Pankl deserves thanks 
for the technical support in preparing the manuscript. 
The book may serve a wide audience: International organizations, policy makers (min- 
isters of transport, industry, trade, regional planners), business circles (multinational 
companies, joint venture companies, managers involved in or dependent on logistics), and 
the research community. 
Prof. F. Schmidt-Bleek 
Leader 
Technology, Economy & Society Program 
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CHAPTER I 
LOGISTICS I N  NATIONAL ECONOMIES: 
STRUCTURES, STRATEGIES A N D  
INTERNATIONAL TRENDS 

Logistics in National Economies: 
Structures, Strategies and 
International Trends 
b y  
Pave1 Dimitrov 
Institute for Management and Administration 
Sofia, Bulgaria 
and 
International Institute for Applied 
Systems Analysis 
Laxen burg, Austria 
Logistics in National Economies: 
Structures, Strategies and 
International Trends 
Pave1 Dirnitrov 
1 The Growing Role of Logistics in the Economy 
Logistics1 integrates activities that are located in different functions of the business (pro- 
curement, materials management and physical distribution) and different sectors of the 
economy (production sectors, transport, tra,de and communication). The individual activ- 
ities that comprise logistics have always been an essential feature of each type of economic 
activity. The emergence of the logistics concept, however, is associated with the need to 
integrate the various activities that facilita.te the flow of goods from the point of origin 
through to the point of consumption. 
There are many signs that mana.gement consciousness of the importance of logistics 
has been growing ra.pidly during the last few decades. This can be identified by the grow- 
ing number of publications, conferences, managerial and university courses, professional 
organizations, resea.rch projects etc. Logistics has become one of the "buzz" words in 
today's business life. A number of factors have contributed to growing importance and 
interest in logistics. Some of these are related to the "demand" for logistics services, 
others to the "cost." of the logistics activity, and a third group to the "supply" of logistics 
technologies. 
On the demand side, the following are among the most important factors: 
saturation of the markets, leading to growth in the demand for high quality cus- 
tomized products and raised sta.ndards for customer service; 
growing product complexity and diversification resulting in increased complexity of 
intra-company economic links and increased vertical integration; 
shortening of the products life cycles; 
glohaliza,tion of production, market and competition. 
'Logistics is used here in a very general sense t o  denote all systematic actions aimed a t  bringing 
materials from primary sources through all intermediate stages to  the end-user. 11 includes the planning, 
implen~entation and monitoring of transport, handling and storage activities as well as the information 
flow necessary for these operations. 
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The literature and the statistical sources are providing numerous examples and sup- 
porting data on the listed factors (see for example [Yamashina and Masumoto, 19891 and 
[Mortimer, 198SI). Ayres [Ayres, 19901 ha.s presented convincing evidence of the growing 
complexity of products, measured in terms of the required parts and components. These 
along with the growing product diversification contribute to  the increased complexity of 
intra-company economic links and the growing trend of vertical integrations. One illus- 
tration (based on author's estimates), regarding the growing rate of vertical integration 
(measured by thz value addedloutput ratio (in %) in the manufa.cturing industries of six 
countries (USA, Japan, Denmark, Cana.da., Sweden and Austria) for the 1963-1985 pe- 
riod) is presented in Figure l. However, these trends are not uniform among all countries 
and industries. 
To compete successfully in today's market place requires service enhancement in a. 
cost-efficient way (not only in the West but also in the Ea.st). The idea of "customer 
service" encompasses all the point,s of contacts between the supplier and the customer in 
terms of physical fulfillment of orders. Figure 2 shows the relation between service level 
and the outputs of the logistics syst.em [Corstjens and Gautchi, 19831. In the classical 
case high customer service can be achieved in two alternative ways: 
creating high inventories along the logistics chain; 
increasing the flexibility of production, supply, distribution, etc and thus shorten- 
ing the response time to dema.nd fluctua,tions in volume, product assortment and 
delivery time. 
The current situation in most of the markets, characterized by short product life- 
cycle, increased complexity of econonlic links (due to product complexity and product 
diversification), severe competition and fast changing demand, requires short lead- t imes 
(production, delivery, including the time for designing new products). Ultimately, there- 
fore, the means of achieving success in such markets is not to create high inventories 
but to accelerate movement through the logistics chain and make the entire manufactur- 
Lot size Delivery time 
Product assortment Units produced 
Figure 2: Relations between service level and logistics outputs 
ing logistics system far more flexible and thus responsive to  these fast changing markets 
[Dimitrov, 1989; Christopher, 1988; Ra,nta and Wandel, 19881. 
The  second group of factors of growing importance to  logistics are related to  the "costs" 
of the logistics activities and their great potential for improving efficiency of production 
and competitiveness of individual firms, and entire nations. 
Different studies reveal a similar magnitude of logistics activity in the various coun- 
tries. Thus in terms of costs, logistics activities amount t o  20-30% of the total national 
expenditure. In relation to  the Gross Domestic Product (GDP)  it was estimated that  
logistics costs account t o  21.2% in the USA [A.T.I<earney Ltd., 19841, 20.3% in Sweden 
[Agren, 19831, 19.5% in France [Les Couts Logistiques en France, 19811, 22.0% in United 
I<ingdom [hlcI<innon, 19891, 26.1% in Bulgaria. 
A study carried out by A.T.I<earney Ltd. [Kearney, 19861 covering 500 companies 
in Europe showed tha.t logistics costs constitute from 8 t o  22 per cent of the value of 
sales of the investigated companies depending on the sector of the economy in which the 
companies operate (see Table 1). Other estimates based on different methodology yielded 
similar orders of magnitude of the logistics costs expressed in proportion to  the value of 
output. 
The  greater portion of logistics costs is represented by transportation and inventory 
costs. Energy crises have contributed to the growth of the transportation costs and soaring 
interest rates have greatly increased the costs of holding stocks. Since the potentials 
of production and marketing for productivity increases have been largely exploited so 
far, it is logistics improvements that  can contribute to  the growth of productivity and 
competitiveness of firms and nations. 
Table 1: Logistics Costs as a Percent of Sales 
Cost as a Percent of Sales 
Industry Transportation Warehousing Inventory Administration Total 
Carrying 
Costs 
Aerosvace/Machine tools 1.49 2.44 2.05 1.84 7.82 
Agricultural/ 
Construction/Transport 3.33 2.31 1.57 1.53 8.74 
Applianre/ 
Electronic Equipment 1.64 1.34 3.93 1.32 8.23 
Beverage / Food 10.36 5.08 2.51 3.37 21.32 
Building Materials 6.89 1.22 12.15 0.95 21.21 
Chemicals / Petroleum 8.31 2.52 1.36 1.24 13.43 
Pharmaceuticals 2.92 2.36 6.92 0.55 12.75 
Clothing / Textiles 8.02 2.45 2.14 1.07 13.68 
Pa.per / Rubber 4.61 2.56 3.96 0.85 11.98 
General Merchandise 6.81 3.99 3.83 4.41 19.04 
Overall 5.88 2.96 3.33 2.11 14.28 
Source: A.T. Iiearney, 1986. 
Figure 3 illustrates author's estiina.tes of the potentials for investment savings in the 
ma.nufacturing industries of the various countries due to inventory reduction, assuming 
that the investigated countries reach the relative inventory level of the leading in this 
respect country-Japan-and under the current rates of investment in the manufacturing 
industries of the respective countries. If the other countries investigated here, reach the 
relative inventory level found in Japan, they could finance their investments in manufa.c- 
turing industry for from nearly one yea.r (in the case of USA) to  more than 4.5 years (in 
the case of Hunga.ry), with the funds genera.ted from released capital. 
The third group of factors is related to  the "supply" of new technologies and managerial 
concepts, facilitating logistics improvements. A whole range of factors are contributing in 
this respect: 
the development of new manufacturing (Computer Integrated Manufacturing-CIM), 
transport (high speed vehicles, traffic informatics, multimodal transport) and com- 
munication (Electronic data interchange, electronic mail) storage and handling (au- 
tomated warehouses, automated loading and unloading) and packaging (standard 
containers, tra.nsmoda1 capsules, escort memories) technologies and infrastructures: 
the enormous progress in the computer hadware and software (especially micro- 
computer) a.ccompanied by a consta.nt decrea.se of prices: 
the emergence and the wider spread of new manageria.1 concepts like Just-in-time 
(JIT),  Material Requirements Planning (hjRP),  hlanufacturing Resource Planning 
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Figure 3: Potential Investment Savings in Manufacturing Industry (Due to Inventory 
Reduction). 
(MRP 11), Optimized Production Technology (OPT),  Distribution Resource Plan- 
ning (DRP) e t ~ .  
The introduction of CIM technologies and especially Flexible Manufacturing Systems 
contributes to the growth of production flexibility and the ability of the manufacturing 
systems to quickly respond to fluctuations in demand. The analysis of IIASA7s Fh4S 
data bank which conta.ins da.ta for about SO% of the insta.lled FM systems in the world 
shows that the implementation of an FhiS reduces the lead time (the time from order to 
delivery) on average by a factor of four in comparison with the conventional technology 
and simultaneously, inventories are reduced by approxima.tely the same factor. Product 
assortment is increased and yet production and delivery lots are decreased [Tchijov, 19891, 
[Dimitrov, 19891. 
Kling and Grimm [Kling and Grimm, 19881 have presented extended evidence of the 
growing application of microcomputers in transportation and logistics. New concepts 
of intracompany relations, (the so called "Value added partnership") based on advanced 
computer applications are emerging and quickly spreading [Johnston and Lawrence, 19881. 
New different managerial and technological strategies are being applied in the logistics 
field. The most popular and fastest spreading is the Just-In-Time philosophy. According 
to this only what is needed (in amount and quality) is produced, transported, distributed 
etc. J IT philosophy is supported by a wide range of physical improvements (changing 
plant lay-out, cutting set-up times etc.) and socio-managerial rationalizations (introduc- 
ing Total Quality Control (TQC), creating a flexible work force, close co-operation with 
vendors and customers) aimed at increasing the flexibility and the responsiveness of the 
whole manufacturing logistics chain [Schonberger, 1982; Hutchins, 1988; Lubben, 19881. 
The hianufacturing Resource Planning (hIRP) system has been developed and modified 
into Distribution Resource Planning (DRP) system to serve the needs of the management 
of the distribution processes. 
These new technologies and manageria.1 strategies along with the market pressure and 
the greater awareness of the logistics potential for productivity growth are providing an 
impetus to  logistics developments. The basic hypothesis is that the role, structure and the 
organization of the logistics activity is and will continue to  radically change in the near 
future. There is a great potential for accelerated development by efficiently harmonizing 
the various logistics activities and wise investments to  overcome bottlenecks and barriers 
in logistics technologies and infrastructure. 
Case studies and surveys show that the leading companies are implementing the new 
logistics technologies and strategies with great benefits for them. A number of studies 
[Shapiro and Haskett, 19851, [Mortimer, 1986 and 19881, [Voss, 19871, [Jansen and War- 
necke, 19881 indicate that this has become a conventional approach of the leading Japanese 
and Western companies. There is enough evidence to believe that logistics improvements 
provide stra.tegic a.dvantages for the a.dopting firms as well as for whole regions and na- 
tions. The competitive advantage of the Japa.nese firms to  a great extent can be explained 
by the far better logistics system. 
The available sta.tistica1 data. already shows considerable differences in logistics perfor- 
mance among nations [Dimitrov, P., Wandel, St. 19SSI. If these trends are preserved in 
the future they will contribute to the uneven development of countries and whole regions, 
to the growing ga.p between \Vest and E a t ,  North and South. This in turn will be a 
restricting factor for the future harmonization of the World's economic life. 
It has to be pointed out that 1ogist.ics improvements require long-term strategic deci- 
sions and investments, since while it might be comparatively easy to transfer manufac- 
turing technology or a managerial system, the same does not hold true for the transfer of 
logistics infrastructures. 
The basic conclusion to be dra.wn from the foregoing is that the introduction of new 
logistics technologies and strategies on a broad scale will mean fundamental change both 
in the organizations implementing these technologies, and in the economy as a whole. 
These changes and their consequences should be a.nticipated as early as possible and the 
implications for mana.gement and policy making drawn. 
2 IIASA'S New Logistics Technologies (NLT) Ac- 
tivity: Objectives and Research Focus 
The objective of New Logistic Technologies2 (NLT) Activity is to reveal the current state, 
the major logistics trends and stra.tegies, and the influencing factors, as well as the socio- 
economic consequences. The ultimate goal is to  assess the characteristics of future logistics 
and its impact on the society and to present these in a, form suitable for business and 
policy making. The basic goa.ls of the NLT Activity a.re: 
2Tlle term New Logist,ic Technologies is used here in a very broad sense to denote the whole set 
of innovations of tecl~nological, organizational. economic and managerial character in production trade, 
transportation and communications aimed at the improvement of the efficiency of logistics. 
1. To provide hard facts (data, cases, analysis etc.) which exemplify the major lo- 
gistics trends, the influencing fa.ctors a.s well as the socio-economic consequences of 
developments in logistics; 
2. Analyze the dynamics of change in the logistics structures and strategies, and reveal 
the driving forces, hindering, or accelerating factors; 
3. Ca.rry out cross-country comparisons (both in statics and dynamics) to  identify 
commonalities and differences in logistics structures, strategies and performance 
among countries, sectors and over time; 
4. Translate the research findings into recommendations for policy making and man- 
agement. 
Logistics can be studied on different levels of aggregation-micro level (shop floor to 
factory), meso (company organization and industry) and macro (national economy-world 
economy). Since most of the studies in the field have concentra.ted on case studies and 
the micro-economic aspects, the focus of IIASA's NLT study is on the macro and meso 
level. The micro level is studied only with the goal of revealing the micro foundations of 
the macro logistics trends. 
The New Logistics Technologies Activity of the International Institute for Applied 
Systems Analysis (IIA SA) focuses on long- term changes in the logistics structures, per- 
formance and strategies a.t the macro-economic level and their cross-country comparative 
assessment. In so doing the NLT Activity is structured in the following way with a series 
of complementary studies: 
1. "National Logistics Systems". 
This research activity contains country studies (National reports), based on a pre- 
described synopsis, on logistics structures and strategies in the different countries, 
as well as macroeconomic and survey studies on special logistics problems. 
2. "Cross-Nationa.1 Comparison of Logistics Structures and Strategies" 
Based on the information obta.ined from the National reports as well as from pub- 
lished sources, international compa.risons are carried out in the following logistics 
areas: logistics costs, inventories and warehousing, distribution channels and pat- 
terns, transportation systems, labor resources, managerial structures and strategies 
etc. 
3. "h4icro-Foundations of Ma.cro-Logistics Trends" 
This study contains theories, case studies and surveys of new logistics technologies 
and their socio-economic impacts as well as forecasts and future scenarios of new 
logistics technologies. Studies on the following research topics have been completed 
or are under way: 
Logistics impacts of Computer Integrated Manufa.cturing (CIM); 
Transport consequences of New Logistics Technologies (NLT); 
Electronic data interchange (ED1)-diffusion and advantages; 
Logistics managerial practices. 
Case studies on distribution systems of various products (through several com- 
panies) as well as on logistics systems of production and wholesale companies. 
This book reports on the results of the study on National Logistics Systems, and some 
background information regarding the methodology and the organization of the study as 
well as a summary of the major findings follows. 
3 The Study on National Logistics Systems 
3.1 Short history and organization of the study on National 
Logistics Systems 
The preparatory work of the study on Nat.iona1 Logistics Systems was initiated during 
the second half of 1986 by Professor Sten \\'andel of Sweden who was a leader of IIASA's 
New Logistics Technologies Project till June 1988. The actual work began in March 1987 
when researchers from twelve countries a.nd IIASA met in Laxenburg a t  a Task Force 
meeting, to discuss collaboration in the logistics field. In May-August 1987 a Synopsis for 
National R.eports on Logistics Structures and Strategies (see Appendix 1) was developed, 
revised and distributed among the collabora.ting groups and specialists from the various 
countries. 
The first extended versions of the reports were presented and discussed in December 
1987 at the Workshop on New Logistics Technologies in Buck (Hungary). Since June 1988 
the New Logistics Technologies Project was incorporated as an Activity with Dr. Pave1 
Dimitrov in charge (who joined IIASA's NLT Project in March 1987) into the Computer 
Integrated Manufacturing (CIR4) Project. In that period Guidelines for the preparation 
of short versions of the national reports were prepared and distributed among the collab- 
orators. The purpose of these guidelines was to ensure a unified structure and format of 
the final publication of the National Reports on Logistics Structures and Strategies. In 
parallel, the work on Cross-National Compa.risons of Logistics Structures and Strategies 
began. The short versions of the National reports were presented and discussed in April 
1989 a t  a Workshop on Cross-National Comparisons of Logistics Structures and Strategies 
in Nozvaj (Hungary). The revised versions of the reports (according to the recommen- 
dations of the \?lorkshop and editorial remarks) were presented to IIASA at  the end of 
1989. Most of them are included in the book in the form as prepared by the authors, with 
minor additional editing. 
The organization and ma,jor highlights in the study on the Nationa,l logistics systems 
were: 
In-house research: methodology, cross-national con~parisons, sunlinary of results, 
CIM-logistics related issues; 
Contracted study agreements (Bulgaria, Hungary, GDR, Poland): national studies, 
cases, cross-na.tiona1 comparative studies; 
Collaboration with research institutions and individual scientists (USA, UK, the 
Netherlands, Japan, Finland, Sweden, CSSR, Yugoslavia); 
Meetings: March 1987 (IIASA), December 1987 (Biik, Hungary), April 1989 (Noz- 
vaj , Hungary). 
3.2 Methodological issues 
The problem of analyzing logistics at the macro-economic level have not been sufficiently 
addressed in the literature. The lack of theories and models, as well as examples of 
such analysis, made it necessary to  accept some working definitions and to concentrate 
on the acquisition a,nd analysis of hard facts and representative data. These described 
the current state, the major logistics trends, the influencing factors, as well as the socio- 
economic consequences. This wa.s rather than making an in-depth elaborate analysis, or 
developing advanced theories. 
The scope of the analysis of logistics on a national economy level depends upon the 
accepted definition of logistics. For the purposes of this study logistics is treated in 
its broader sense as all activities related to the flow of goods in the national economy, 
e.g. transportation, handling, storage as well as the related mana,gerial and information 
processes. From the perspective of the na.tiona1 economy as a whole, these activities are 
carried out both by specialized sectors (logistics or logistics related sectors such as: freight 
transport, wholesale and retail sales, communication) as well as by the production and 
non-production sectors. 
For the purposes of this study the national economy is defined as material flows and 
stock system, which involves numerous material flows and points (economic units) of 
inventory formation. hlaterial flows connect the separate econon~ic units in a united eco- 
nomic organism, whilst material stocks ensure the continuity of the reproduction process 
by smoothing the time, space and volume, non-coincidence of production and consump- 
tion. This system is analyzed from two points of view: 
(a) as a physical system, represented by the actual material flow processes (transporta- 
tion, storage, handling) and the related technologies, infrastructures, human re- 
sources etc., and 
(b) as an administrative system-the managerial and institutional structures and their 
strategies and policies, information and communication technologies, etc. 
Since the spread of the logistics concept is quite different in the various countries the 
approach chosen was to concentrate on the developments of the individual activities that 
comprise logistics attempting, however, to evaluate them from the overall logistics point 
of view. Another reason for this approach is purely pragmatic-traditionally data and 
analysis are available on the separate logistics activities, rather then the logistics system 
as a whole. 
The following unified structure of the national reports and the following topics for 
detailed analysis were accepted: 
1. Physical Logistics Structures 
(a) Inventories in the national economy 
(b) Transportation systems 
(c) Distribution channels and patterns 
(d) Warehousing, materials handling and packaging 
(e) Logistics costs and efficiency 
2. Managerial structures and strategies 
(a) Organizational and institutional structures 
(b) Economic regulation of logistics activity 
(c) Information technologies 
(d) Human resources and education 
(e) Research projects 
Each part is intended to  reveal the history, the state of the art and the future of the 
studied phenomenon, as well as the new technologies applied, their penetration rates, 
economic and social impacts, using the most representative data and facts for the time 
period 1970 (or earliest available)-1987 (or latest possible). The focus is on the logistics 
evaluation of the basic trends, the socio-economic impacts and the implications for man- 
agement and policy making. This requires relevant statistical data. Unfortunately, such 
data for a number of logistics Indicators is not available. This made it necessary to  use 
the officially published data, making the required recalcu1a.tion.s and transformations, and 
also to collect data, that ha.s not been published in the official statistics. 
3.3 Achieved and expected results 
The intention to obtain full reports (for all research topics) from each of the investigated 
countries, however, was not entirely accomplished. The reasons for that can be found 
in  difficulties with data acquisition, different interests and understanding of the logistics 
issues, uneven research potential and resources in the different countries-in some of the 
countries the studies were carried out under contracted study agreements by large research 
teams; while in others by individual scientists. 
Another point, which is worth mentioning, is that despite of the fact that the Na- 
tional reports were developed on the basis of a unified format-The Synopsis for National 
Reports on Logistics Structures, Strategies and Prospects-they are quite different in 
content (research topics covered and depth of analysis), terminology used and data pre- 
sented. Nevertheless, they give a quite comprehensive picture of the various activities 
and strategies that comprise the logistics systems of the respective economies. Together 
with a great deal of background material-extended versions of the reports, case studies 
and sta.tistica1 data-they are a good base for more in-depth studies and cross-national 
comparisons. 
The work on harmonizatioil of the data, analysis etc., included in the reports, with 
a vie\v to carrying out cross-national coillparisons has already been initiated. Until the 
results of the cross-national comparative studies are completed and made available to the 
wider audience, it is left to  the reader, by going through the national reports, to  identify 
in more detail the common logistics trends as well a.s the differences in logistics structures, 
strategies and performance among the different nations. 
4 Logistics Structures and Strategies: State of the 
Art and Interilational Trends-a Preview of the 
Results 
Cross-country comparative studies in the fields of: inventories and warehousing, trans- 
portation systems, distribution channels and patterns, logistics costs, labor resources and 
managerial structures and strategies have already been initiated and the collaborating 
research teams and scientists from the NLT network are involved and responsible for the 
different studies. This work will continue outside II.4S.4 but in close co-operation with 
II.4SA's Technology, Economy, and Society Program. 
However, in the following parts of this cha.pter, some of the results of the editor's 
personal research on cross-national comparisons of various logistics issues are highlighted. 
They are presented basically a.s hard fa.cts, without trying to  identify causal rela.tionships 
or make deep conclusions. In one way or another, this complements the national studies 
and gives some insights into the ongoing research. 
4.1 Inventories in the national economy 
The analysis on inventories is based on da.ta from UN Industrial statistics, [on tape re- 
ceived from UNIDO], as well as data. provided by NLT collaborators. The  da.ta base on 
inventories covers 15 countries with different economic systems over a period of 10-20 
years. The  sample is limited to  those countries for which reasonably harmonized da ta  
could be obtained. The  da ta  is struct,ured a,ccording to  the 3-digit level of the Interna- 
tional Standard Industrial Cla.ssification (ISIC) of .411 Economic Activities [ISIC 19681. 
For each of the investigated countries inventory dat.a was collected for about 25 ISIC 
sectors of manufacturing industry. Inventories a.re subdivided into raw materials, works 
in progress and finished goods. Additionally, da ta  for inventories of the Wholesale and 
the Retail Sales sectors of several countries was collected. 
This da ta  base provides broad analytical possibilities. The  analysis carried out so 
far is restricted to  the inventories in the manufacturing sector as a, whole, as well as 
sectors of the machining industries (ISIC 38): Metal Products (ISIC 381), Machinery 
n.e.s. (ISIC 382), Electrical Machinery (ISIC 383), Transport Equipment (ISIC 384) 
and Motor Vehicles (ISIC 3843). These are the sectors which are reported to  be more 
intensively implementing new manufacturing and logistics technologies. 
The  value added inventory ratio, as well as estimates for the days of stockholding, 
have been used a.s mea.sures for iilvelltory productivity. The following general conclusions 
call be dra.wn from the analysis carried out so far: 
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Figure 4: Value AddedIInventory in Manufacturing Industry (ISIC 300) 
1. There exist stable differences in inventory performance (the value added inventory 
ratio) between the different countries. This is true for the whole manufacturing 
industry as well as for the different n~anufacturir~g sectors (Figure 4 and 5 ) .  Japan 
leads as a rule, followed by the USA, the greater part of West European countries 
(FRG, Denmark, UK, Ireland) and Canada, the Scandinavian countries (Sweden, 
Finland, Norway) and Austria and the East European countries (Poland, Bulgaria, 
Hungary) and Portugal. The  major differences between Japan and the rest of the 
countries can be identified when analyzing inventory levels in terms of days of stock- 
holding for the whole manufacturing industry (Figure 6) and especially for the motor 
vehicles industry (Figure 7). 
2. Despite cyclical varia.tions in most of the countries (with the exception of FRG, 
Portugal and the Eastern countries) there is a trend of steady improvement of 
inventory productivity. At the same time the gap between Japan and the other 
countries is widening. The  different trends in inventory productivity require special 
attention, since if they are preserved it may be expected that in the near future 
the Scandinavian countries will reach the inventory productivity of the Western 
courlt,ries but a t  the same time the gaps between Japan and the USA, between 
them and the rest of the countries, between the Western and the Eastern countries 
will increase. 
3. Completely different pa.tterns of inventory formation between the Western (with 
the exceptioil of Finland) a.nd Eastern countries is identified regarding inventory 
structure e.g. the breakdown of inventories into raw materials, work-in-process and 
finished goods (see Figures 6 and 7). 
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Figure 5: Value AddedIInventory (in some Manufacturing Industries) 
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Figure 6: Inventory in Days in Ajanufacturing Industry (ISIC 300) 
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Figure 7: Inventory in Days in Motor Vehicles Industry (ISIC 3843) 
The greater part of the inventory stock in the Eastern countries is kept as raw materials 
and supplies, while in the Western countries the distribution of the manufacturing stock 
among the abo :e indicated three groups is almost equai. A typical trend for the Western 
countries is the growing share of the finished goods inventories on behalf of the share of 
the raw materials inventories. Just the opposite is the trend in the Eastern countries. This 
pattern of inventory formation to a great extent reflects the conditions on the production 
goods market in the different economic environments. 
Between the inventory level and the structure there exist close relations and depen- 
dencies. In order to evaluate these, it is necessary to analyze inventories not only in one 
sector but to trace the whole mat,erial flow to the end user e.g. to include inventories in 
the trade sector. Unfortunately, the lack of such data in the international statistics does 
not allow comprehensive analysis in this respect. However, the available data is indicative 
of this relation (Figure 8). The greater share of finished goods and trader's inventories 
and the lower share of raw materials inventory contribute to the lower relative aggregate 
inventory level. In the countries with the lowest relative aggregate inventory level, Japan 
and the USA, the greater part of the inventories is kept as finished goods and trader's 
inventory. 
Inventory levels depend upon a whole set of interrelated and interdependent factors. 
An extended list of these factors and their analysis on country and international data 
is presented in [Dimitrov, 1984 and Chikan et al., 19861. However, the logistics related 
factors play a decisive role in inventory formation. In this respect the inventory gaps 
between the different countries can be considered as a proxy measure for the differences 
in logistics performance. 
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Figure 8: Aggregate Inventory (Manufacturing & Wholesale) Level & Structure 
4.2 Transportation Trends 
Logistics performa.nce is directly dependent on transport activity. An analysis of the 
evolution of transport infrastructures shows a general shift towards faster and more re- 
liable transport. During the last several decades dramatic changes ha.ve taken place in 
the transportation systems. Figure 9 shows the development of transport modal split in 
some OECD countries over a period of a.ppl-oximately 25 years. The demand for fast, 
punctual and reliable tra.nsport has triggered an enormous development of road transport 
at the expense of rail transport. Correspondingly, dramatic changes in the transport in- 
frastructure have taken place. This trend is accompanied by a number of technological 
innova.tions in all modes of tra.nsport resulting in a, decisive increase in their speed and 
loading capacity. Anlong the common trends for all the countries are: 
a rapid development of combined tra.nsport systems; 
a modal split changes, especially for high value goods (the shift from rail to road and 
air); 
a integration with production and trade (the emergence of so called production- 
transport chains); 
a unification of the transport, packaging and load/unload equipment; 
a changes in the criteria for evaluation of transport performance from "price" and 
"cost" criteria towards quality, punctuality, flexibility, reliability, minimization of 
damage or loss of goods. 
([I 
NORWAY 
- 
- J-- hw 
- 
- 
- 
. -\ 
\ Rbll 
- *\-- 
--@*-- 
- 
L I I 1 
- 
W b l w J y s  - 
- 
- 
/RoM 
........ 
- 
-.... 
Rail - 
.
%--@- 
I I I I 
([I 
Figure 9: Development in Transport A4odal Split. Source: (OECD 19S6), Future of 
European Transport 
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Figure 10: Value Added/Inventory-Rail Sha.re (1984) 
Within these general trends, common for all of the investigated countries, there exist 
quite considerable differences in the different countries regarding the technological level 
of the different transport modes and their perfornlaiice, the premiling modal split as well 
as the state of development of the transport infrastructure. The most striking difference 
in this respect is the difference in the transport modal split between the Western and 
the Eastern countries (where in the la.tter, mil transport still domina.tes in freight trans- 
port). The strong correlation between tra.nsport modal split and logistics performance- 
measured as value added inventory ratio (shown in Figure 10) indicates that the state of 
the development of the transport syst.em is one of the decisive factors for the strategic 
logistics advantages of some nations over others. 
4.3 Distribution channels and patterns 
A distribution channel (or a marketing channel) is usually defined as "the set of all firms 
and individuals that cooperate to produce, distribute and consume particular goods or 
services of a particular producer". A distribution cha.nne1 reflects the organizational 
channel through which the ownership of goods flows from producer to final consumer via 
one or more intermediary. A logistical (or a, physical distribution) channel is composed of 
terminal nodes, such as factories and shops; intermediate nodes, such as warehouses; and 
the links between them, represented by freight movements [McKinnon, 19891. In such a 
way the notion of a logistical channel is related to the physical flow of goods. 
One important question in the a,nalysis of the distribution channels is related to the 
role of the intermediaries. Statistical data. and studies indicate a.n overall trend of decline 
of the wholesaling. There business is cont,racting as a consequence of the absorption of 
their logist,ical functions by producers a,nd/ol- multiple retailers. A compa,rison of the 
structures of the UK consumer goods marketing channels in 1938 and 1983 revealed that 
the flow of consumer goods (by value), which was passing through the wholesalers had 
decreased from 47% in 1938 to 36% in 19S3 [hlcI<innon, 19S91. 
However, this trend is not uniform across all trades and count.ries. The analysis 
carried out to reveal the relation between the participation of the wholesale sector in the 
flow of goods in the economy and the logistics performance (Figure 11) revealed a quite 
contradictory picture. 
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Figure 11: Value Added/Inventory-Wholesale Sales/Manufacturing Output (1984) 
Surprisingly enough, countries with completely different distribution pattern (partici- 
pation of wholesaling in the flow of goods) like Japan and the USA or FRG and Denmark 
manifest relatively similar logistics performance. At the same time countries with similar 
distribution patterns like the USA and FRG show large differences in logistics perfor- 
mance. 
However, the fact that the country wit11 the highest inventory productivity (Japan), is 
leading in the participation of the wholesaling sector deserves more attention. In Figure 
12, the structure of the flo\vs (in value) of a Japanese regional \vholesaler is represented. 
In 198.5 about 64% of the incoming flo\\.s of the wholesaler in question originate from 
other wholesalers and 31% of the out flowing goods are delivered to other wholesalers. 
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Figure 12: Structure of a Ja.panese Regional Distribution System in 1955 (1952). (Source: 
Census of Commerce 1955, MITI).  
These figures indicate the existence of a complicated distribution pattern in Japan, which 
ultimately contributes to  high logistics performance. 
Recent studies indicate that this system is in a process of reconfiguration and many 
producers have turned to  developing their own distribution system [Yamashina and Ma- 
sumoto, 19891. However, the Japanese experience in this area, like in many other areas, 
requires further evaluation with the goal of defining the real role of the wholesalers in the 
national logistics systems. 
4.4 Labor in logistics 
The problem of analyzing logistics labor in relation to macro-economic and sectoral levels 
have not been addressed so fa.r in the literature. In some publications [Chinderley, 19801 
aggregate figures on the share of those employed in logistics a.s a proportion of the total 
number of those employed in the economy are presented, using quite rough methodology 
of estimation. To the best of our knowledge, there exists no cross-country comparative 
studies on logistics labor. 
The problem of analyzing logistics labor in a cross-country context requires inter- 
nationally comparable data. The analysis in this paper is based on the internationally 
comparable occupation-by-sector labor matrixes, prepared by H-U. Brautzsch for the CIM 
Project [Brautzsch, 19881. These labor matrixes have been prepared on the basis of the 
respective national labor matrixes. The latter have been transformed in a way that: 
a the occupational categories are classified acccrding to the 2-digit level of the "In- 
ternational Standard Cla.ssifica.tion of 0ccupa.tions (ISCO)", [ISC0,1969]; 
the economic sectors are grouped according to the 2-digit level of the "International 
Standard Classifica.tion of All Economic Activities (ISIC)", [ISIC 19681. 
In such a way the columns of these labor matrixes represent the different sectors 
of the economy, classified according to the 2-digit level of ISIC a.nd the rows show the 
different occupations, classified according to the 2-digit level of ISCO. The internationally 
comparable labor matrixes have been prepa.red l>y the use of conversion lists between the 
respective national classification systems and the international classification systems- 
ISIC and ISCO. (For more detailed descriptions of the problems and the methodology of 
elaboration of the internationally compa.ra.ble labor matrixes see [Ayres et. al., 19871 and 
[Brautzsch, 19881). 
As a result internationally comparable labor matrices for the following countries and 
years are available: Austria (1970, 19S1), Finla.nd (1980), FRG (1950, 1961, 1970, 1982), 
the Netherlands (1985), Sweden (1970, 198O), the USA (1984). 
Additionally, for the purposes of trend ailalysis the national labor matrices for Japan 
(for the years 1950, 1960, 1970, 1980, 1985), prepared by Uno [Uno, 19881 have been 
used. It has to 11e pointed out that the estimations based on these labor matrixes are 
not directly compara1~le to the respective estimations for the cou~ltries listed above. They 
have been done just to exemplif~. the logistics labor trends in the couiltry with one of the 
highest logistics performance. 
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Figure 16: Employed in Logistics (Japan)  (in 96 of total number of employees) 
The described data base provides broad analytical possibilities. However, the analysis 
in this chapter is focused on estimating the share of the logistics labor (on macro and 
sector level) as well as the analysis of its dynamics rather then making an in-depth study 
on the labor impacts of new logistics technologies. There follows a summary of the major 
findings, and some topics for possible future research directions. 
1. From an employment point of view, logistics plays an important role in the national 
economy. Logistics activities provide employment for about 20-25% of the working 
population in the analyzed countries (Figure 13). These figures are quite consistent 
with the figures for the share of the logistics costs in GDP. The same holds true 
for the different sectors of the economy (Figures 14 and 15). Surprisingly, there 
exist no large differences between the countries on the national economy level. One 
exception is the retailing sector in the USA-the share of those employed in this 
sector is about twice as 1a.rge as in the other countries. 
2. The upward trend of the share of the enlployed in logistics in Austria, FRG and, 
especially in Japan (see Figure 16 for Ja.pan) corresponds to  the growing importance 
of logistics related activities in the national economy. This in turn puts forward so- 
cial a.nd educational pressures. The da.ta base provides broad analytical possibilities 
in this respect, since the subdivision of the logistics la.bor force by occupations and 
sectors (which is the case in the internationally compara.ble labor matrices) has the 
advantage that establishes direct connection to educa.tiona1 planning. 
One promising approach of analysis in this respect is to compare the occupational 
changes with the changes in the educational programs in a cross-country perspective. This 
aspect of analysis goes beyond the purpose of this paper, however, it is worth mentioning 
that a study made for the European Logistics Association on education in the field of 
logistics showed that a good deal of the European universities are offering logistics courses, 
which corresponds to the growing demand of the logistics professions. 
Another interesting aspect of future research is the analysis of the impact of new 
logistics technologies on employmeilt and the demand for new professions. The spread 
of the logistics concept and new logistics technologies, like any other innovation, creates 
demand for new professions. However, in order to capture these changes more detailed 
data is needed. Due to the comparatively high level of aggregation of occupations (2- 
digit level of ISCO) the intenlationally comparable labor matrices cannot reflect new 
qualification requirements manifested in new occupations. That is why this aspect of 
analysis has to be carried out on a country-by-country basis using detailed national labor 
matrices. 
4.5 Logistics costs 
The study on logistics costs has not been completed yet. A new methodology has been 
developed to  estimate and analyze the logistics costs based on data from the Input/Output 
tables. complemeilted by data for in~yent ories of the respective economic sectors. The total 
logistics costs are subdivided into the following groups: 
transportation costs; 
trade costs; 
communication costs; 
c,.,,st s of holding inventories. 
The first three groups represent logistics services, bought by each sector, while the 
fourth group represent the costs made within the sector itself. It was assumed that the 
inventory holding costs are equal to 20% of the inventory value (the cost of storage, 
handling and opportunity cost). It was further accepted that 20% of the communication 
services bought by each sector are associa.ted with logistics, while all of the transportation 
and trade services bought by the sector are considered to be logistics costs. In such a way 
the total logistics costs of each sector equals the sum of: a )  transportation, b) trade and 
c) communication (30% of them) services, bought by the sector, as well as d)  20% of the 
value of the inventory stock held by the sector. 
As already mentioned, the a.nalysis is ba.sed on data from Input/Output tables. For 
the time being Input/Output tables (from different sources) for the following countries 
and years have been collected: the USA (1972, 1977, 1981)) Japan (1970, 1975, 1980, 
1985)) Sweden (1970, 1980)) Hungary (1975, 1980)) Poland (1975, 1980, 1985)) Bulgaria 
(1970-1985). Unfortunately, the collected data base does not allow the estimation of 
logistics costs for the economy as a whole, due to the lack of inventory data for all sectors 
of the economy (one exception, in this respect, is the data for Bulgaria). That is why 
the analysis is restricted to the estimation of the logistics costs of various sectors of the 
manufacturing industry. Since the study has not been completed yet, only some of the 
preliminary results will be presented here in order to provide an idea of the form of the 
study and the expected results. 
The estimations of the logistics c0st.s in percenta.ge terms of the output for some 
manufacturing industfries of the USA and Japan for a span of about ten years are presented 
at Figures 17 and 18. These results show approximately the same order of magnitude 
of logistics costs (in % of output) in the manufacturing industry of both countries. The 
figures obtained are quit.e consistent with the reported results of other studies [I<earney, 
19861 using different methodologies (compare with Table 1). They a.re also quite similar 
to the estimates of the share of the logistics labor force in the respective sectors. 
The contradictory trends (the upward trend in the case of the USA and the downward 
trend in the case of Japan) requires a closer examination of the structural changes of 
logistics costs in these countries. When looking a t  the changes of different components of 
logistics costs, the classical trade-off between transportation (and communication) costs 
and inventory costs is identified. In Japan, the share of transportation and communica- 
tion costs had increased on behalf of the inventory element. As a result the total logistics 
costs have decreased. Just the opposite had happened in the USA. This has significant 
theoretical and practical implications. The effort to create more sophisticated transporta- 
tion and communicatioil systems will be re-paid by savings in inventories in the consumer 
sectors. The spread and the application of the Just-in-time concept in Japan leading to 
dramatic reductions in in\~entories is associated with consideral3le impro\lements in the 
transportation and the communication systems. 
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Conclusions and Future Research 
Undoubtedly, logistics will play an increa.sing role in the competitive growth of firms, 
sectors, nations and whole regions. Logistics activities contribute some 20-30% of the GDP 
of industrialized countries and provide employment to 20-30% of the working population. 
It has been empirically proven (for the case of the USA) that logistics developments are 
responsible for the greater part of the economic growth of a nation. [Abel and Szekely, 
19891. 
In most of the investigated countries there are positive trends in the development of 
the individual activities that comprise logistics. However, there exist large differences 
between nations, regarding both the components of the physical logistics structures and 
the mana.geria1 strategies, resulting in different logistics performance. If the existing 
trends are preserved in the future the gap between different countries and whole regions 
will increase. 
Between the individual logistical a.ctivities there exist strong relations and dependen- 
cies which affect the overall logistics performance. An explora.tive analysis of the factors 
that might influence the logistics performance of a nation [Dimitrov, Wandel, 19SS] re- 
sulted in the conclusion that approximately S5% of the variations of logistics performance 
among the different nations can be explained by differences in the performance of trans- 
portation, production a.nd communication systems as well as the structure and the pattern 
of the foreign and domestic trade flows. 
Without underestimating the role of the economic environment and the application of 
advanced inanagerial technologies and concepts, it is quite obvious that the technological 
level of the "physical elements" of the national logistical system have decisive implications 
for its performance. However, the creation of a physical system on a high technological 
level requires more effort (in terms of costs), longer periods of time, and strategic in- 
vestment decisions. Even if the logistical performance of an individual company can be 
improved considerably by adopting new management principles-as many case studies 
and surveys indicate-the technological level of the physical elements of the logistical 
system sets the limits of these improvemeilts for whole industries, nations and regions. 
The results and the conclusions of the study have far reaching implications for business 
and policy making and for future research. The dramatic changes in the World that we 
are experiencing today-the shift of the Eastern countries towards market economy, the 
integration processes in West Europe a.nd Asia and others-are giving impetus to the 
globalization of the business activities. The uneven logistics development of the different 
countries and regions will be a, bottleneck in this process. Various logistics problems 
are often cited among the iinporta.nt. reasons for the slow penetration rates of East-West 
joint ventures. The historical possibility of all European integration (facilitated by the 
dramatic changes in the East European countries) will be confronted, and to  a great 
extent hampered by the gap in the development of the national logistics systems (along 
with a number of other factors). Logistics a.ctivity is international in its nature. Though 
giving competitive a.dvanta.ge, it is of common interest that the state of the development 
of the logistics systems and the logistics practices of the different countries and regions 
are harmonized. This, in turn, opens an interesting area of fut'ure research. 
The great variety of managerial and policy solutions, the different strategies in the 
developmeilt of the physical and the adininistrative and managerial elemeilts of the logis- 
tics system in the different countries is valuable experience which has to be summarized 
and evaluated in the context of the future development a.nd harmonization of the World 
economic life. The dyna.mics of developments in the logistics field requires constant mon- 
itoring with the idea of early identification of the emerging new trends. The research in 
this direction (on a large international collaborative basis) has already been initiated with 
the goal of periodical (biannually) publication of a standa.rd report on "Logistic Structures 
and Strategies: State of the Art and International Trends". 
The implementation of new logistics technologies and strategies will inevitably be 
associated with unexpected and unintended societal and environmental impacts. Just to 
name two of them: 
(a) The wide spread of advanced logistics technologies will have major impacts on em- 
ployment. It will, from one side, decrease the demand for low skilled logistics pro- 
fessions (ma.teria1 handlers, dockers a.nd other related occupations) as well as rail 
transport employees, and from the other raise the dema.nd for a new profession e.g. 
"the logistician". 
(b) The shift from rail to road raises many problems related to road safety, environ- 
ment protection etc. A feasibility study on the unintended impacts of new logistics 
technologies, which will identify the "hot" research issues is planned for 1991. 
It is our strong belief that the work reported in this book as well as the planned research 
activities are of relevance to the requirements of the brorld7s economic development. 
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Introduction 
a) Geographical background: The most salient features of Britain's 
geography, from a logistical standpoint, are its island status, modest 
size, subdued relief and uneven distribution of population and economic 
activity. 
As an island and major trading nation, Britain relies heavily on 
international sea and air links. Ports and airports generate and attract 
a substantial proportion of total freight traffic. The road, rail and 
waterway networks carry virtually no international traffic in transit 
between foreign origins and destinations. 
Given the country's physical dimensions and the concentration of 
population and industry in central and southern England, freight hauls are 
relatively short. This has important implications for the freight modal 
split, delivery lead times and inventory levels. The vast majority of 
freight is transported by road, largely because the railway, waterway and 
air freight systems have little opportunity to exploit their long haul 
advantage. Around 85% of the UK population can be reached by road within 
4 hours from facilities located in the English Midlands. As delivery 
times are short, relatively small volumes of stock are tied up in transit. 
Most of the population and industry in the UK is concentrated in areas 
where there are few physical barriers to movement. Distribution is more 
difficult and costly in the Northern and Western periphery where 
population is sparse, the terrain mountainous and transport links often 
poor. 
b) Economic backaround: Britain had a GDP of $670 billion in 1987. Its GDP 
per capita of $11,765 was significantly below the OECD average of $13,921, 
though the country has been experiencing rapid economic growth in recent 
years. Table 1 shows the contribution of different sectors to total GDP 
in 1987. As in other developed countries, the relative importance of 
manufacturing industry has been declining both in terms of output and 
employment. Between 1977 and 1987, its share of total employment fell 
from 40% to 30%, while that of the service sector increased from 57% to 
68%. 
I. Physical Loqistics Structures 
1.1 Inventories in the National Economy. 
Stock levels in the British economy have traditionally been high 
relative to those in other industrialised countries [I]. Christopher [2] 
in 1980 argued that excessive amounts of inventory accumulated in the UK 
primarily for three reasons: 
(a) The introduction in 1974 of tax relief on the appreciation in the 
value of stock during a period of high price inflation, effectively 
giving firms a fiscal incentive to stockpile. 
(b) A tendency on the part of British manufacturers to diversify their 
product ranges to a greater extent than foreign competitors. 
Table 1: Sectoral Break-down of GDP, 1987. 
E billion 
Agriculture, Fisheries and Forestry 5901 
Energy, Water 24184 
Manufacturing 85552 
Construction 21524 
Distribution, Hotels, Catering, Repairs 48963 
Transport 16227 
Communications 9688 
Finance, Banking and Insurance 63903 
Public Administration 24895 
Education 31681 
Other Services 22366 
Ownership of Dwellings 20180 
Total 375064 
Table 2: Ownership of Inventory in the UK Economy, 1986: 
E million 'k 
Manufacturers 42,688 46.7 
Wholesalers 15,139 16.6 
Retailers 14,832 16.2 
Others 19,073 20.9 
Total 91,457 
Source: UK National Accounts, 1986. 
(c) Low standards of inventory management, coupled in many firms with an 
inadequate knowledge of stock levels, stockturn rates and 
stockholding costs. 
Delivery lead times in British industry were also long and unreliable, 
making it necessary for firms throughout the logistical channel to carry 
large volumes of cycle and safety stock. A survey of delivery performance 
undertaken by the British Institute of Management in 1975 revealed that 
25% of the firms consulted claimed to deliver less than half their orders 
on time [3]. Subsequent research by New and Sweeting [4] suggested that 
the BIM study over-estimated actual delivery performance. 
The problem of over-stocking appears to have been most acute in the 
manufacturing sector. Manufacturers have traditionally owned around half 
the total volume of inventory in the UK economy, though this proportion 
has fallen over the past decade (Table 2) . Christopher [5] argues that, 
proportionally, the manufacturing sector tends to shoulder a greater 
responsibility for stockholding in the UK than in other countries because 
distribution channels are short and, in many trades, dominated by a few 
large multiple retailers that use their bargaining power to push the 
burden of inventory onto their suppliers. 
Inventory levels fell sharply between 1980 and 1982, mainly as a 
result of three factors [61: 
(i) Sharp increase in interest rates and decline in financial 
liquidity following the introduction of tight monetary policy in 
1979. 
(ii) Drop in business confidence during the recession. 
(iii) Withdrawal of tax relief on stock appreciation in 1981. 
Referring mainly to 1983-4 data, Waters [71 found that British 
manufacturing industry was marginally over-stocked relative to its foreign 
counterparts. He estimated that these above-average stock levels would, 
in isolation, make British manufactured goods 1-2% more expensive than 
those produced in the US, Canada and West Germany, and 3.1% dearer than 
Japanese goods. Since 1982, real interest rates in the UK have stayed at 
a relatively high level and this has continued to depress stock levels. 
Standards of inventory management have improved in recent years and there 
is today much greater awareness of the need to economise on stock. 
Between 1976 and 1986 the average book value of stock fell from 34.6% of 
GDP to 28.7%. While inventory management in the UK has clearly improved 
in absolute terms, it remains poor relative to that of other developed 
countries. A recent comparison of inventory levels in British and 
American industry, for instance, indicated that in many industrial 
sectors, particularly publishing, furniture and vehicle manufacturing, 
British firms are still substantially over-stocked [8]. 
Recent surveys in the UK have revealed quite widespread application of 
Materials Requirements Planning (MRP) among larger manufacturing firms. 
Of a broadly-based sample of 131 manufacturers surveyed by Oakland and 
Sohal [9], just under half (48.5%) claimed that they made some use of MRP. 
Another survey by the Ingersoll Engineers [lo] of a wide range of 
manufacturing firms established that around 60% used URP 'in one form or 
another'. This study discoverd, however, that, as a result of poor 
implementation, URP often failed to yield significant inventory savings. 
A survey by Voss and Robinson [Ill of the application of the Just in Time 
(JIT) principle in UK manufacturing found that around 57% of the 132 
respondents were either implementing or planning to implement some aspects 
of JIT. Further investigation revealed that many firms were attempting 
only a partial implementation and often neglecting those aspects which 
posed most difficulty yet could potentially offer the greatest benefit. 
The authors concluded that "many firms would seem to be implementing 
various aspects of JIT on an ad hoc basis whilst few are applying JIT 
techniques as part of a planned and integrated manufacturing policy". This 
finding was partly confirmed by the Ingersoll Engingeer's study. While 
80% of the manufacturers they consulted believed that JIT techniques were 
relevant to their business, only 21% intended to apply them 
comprehensively across their operations. Overall, this study concluded 
that, while British manufacturers are keen to reduce inventories and 
interested in new inventory management principles, 'real achievements and 
current plans look distinctly unimpressive against world standards'. Two 
explanations are offered for this situation: 
'Either British industry is simply paying lip-service to (these) 
principles - backed by the occasional desultory attempt to apply them - or 
there is a genuine gap between strategic thinking and the actual skills 
required to implement change.' 
1.2. Transportation Systems 
Total volume of freight 
Up until the early 1980s, the two main measures of freight traffic, 
tonnes-lifted and tonne-kilometres moved, followed divergent trends 
(figure 1) [12]. The tonnes-lifted statistic was particulary erratic, 
though the underlying trend clearly downward. Short term fluctuations in 
this index are partly associated with cyclical variations in the level of 
economic activity. The most likely explanation of the longer term trend 
was that logistical channels were becoming more streamlined and goods 
making fewer journeys between raw material source and final point of sale. 
As the tonnes-lifted figure records the weight of consignments loaded onto. 
vehicles at the start of a journey, it partly reflects the number of 
separate journeys comprising the through-movement. Since 1984, the 
tonnes-lifted figure has risen sharply, largely reflecting the recent 
growth in demand for heavy primary products, such as crude minerals, 
chemicals, iron and steel and building materials, which together account 
for a large proportion of total freight tonnage. 
In contrast to tonnes-lifted, the number of tonne-kms has been 
increasing steadily except during the 1979-80 recession, when it dropped 
by roughly 10%. Since 1982-3, it has again risen steeply, though as a 
result of a different growth process to that which prevailed in the 1970s. 
In this earlier period, the increase in tonne-kms was due to an increase 
in average length of haul, which more than offset the decline in freight 
tonnage. This lengthening of hauls occurred almost entirely on the road 
network, with average length of haul for road freight increasing from 

43kms to 7lkms between 1962 and 1983. Cundill and Shane [I31 and HcKinnon 
[14] examined the possibility that the mean haul length was rising as a 
result of structural changes in the economy placing greater emphasis on 
goods whose production and distribution was highly transport-intensive. 
Available evidence suggested that this was not the case. Instead it seems 
that haul lengths have increased primarily as a consequence of three 
essentially spatial processes [15]: 
a) Concentration of production and stockholding 
b) Enlargement of market areas 
c) nore circuitous routeing of flows via intermediate processing and 
stockholding facilities further from the direct route between raw 
material source and final point of sale. 
The rate of increase in the average length of haul has moderated over 
the past decade. In the case of road freight, for instance, it rose by 
only 6.2% between 1977 and 1987 in comparison with an increase of 52.3% 
over the previous ten years. This suggests that the spatial processes 
listed above are becoming less active, though as they have not been 
subject to close monitoring, there is little hard evidence to confirm 
this. 
The gradual stabilisation of the average length of haul has not been 
reflected in the tonne-km trend in recent years as rapid economic growth 
has generated a substantial increase in total freight tonnage. This sharp 
reversal of the earlier trend in tonnes-lifted is likely to prove 
temporary, though, and be followed by a period when the volume of freight 
movement grows much more slowly, if at all. 
Official forecasts of road freight traffic in the UK are compiled 
using a model developed by the Department of Transport in the late 1970s. 
This model effectively translates projections of the level of output from 
major industrial sectors into estimates of tonnes-lifted, tonne-kms and 
vehicle-kms, using three critical ratios: 
1. Tonnes-1ifted:total weight of goods produced (known as the 'handling 
factor') 
2. Tonnes-lif ted: tonne-kms (i .e. average length of haul) 
3. Tonne-kms:vehicle-kms 
The most recent forecasts of road freight traffic [I61 prepared in 
1984 seriously under-estimated the increase in heavy goods vehicle 
traffic. This under-estimation appears to have been the result of a 
pessimistic projection of economic growth and inaccurate assumptions about 
the relationship between GDP and tonne-kms. The forecasts are soon to be 
revised. 
nodal split 
As shown in figure 2, Britain sends a very large proportion of its 
freight by road, in terms of both tonnes-lifted and tonne-kms. The 
allocation of freight traffic between modes has remained reasonably stable 
for over a decade. Between 1977 and 1987, the road network maintained a 
consistent 80% share of tonnes-lifted. Its proportion of tonne-kms fell 
slightly as coastal shipping (included in the 'water' figures) benefitted 
Figure 1: Freight Modal Split in the UI, 1977-87. 
Freight Modal Split by Tonnes-Lifted. 
YEAR 
ROAD RAIL 0 WATER A PIPELINE 
Freight Modal Split by Tonnes-Kms. 
YEAR 
0 ROAD RAIL 0 WATER A PIPELINE 
from the exploitation of the North Sea oil fields. Over the past decade, 
British Rail (BR) has suffered a temporary loss of freight traffic during 
periods of industrial action, but has otherwise maintained it modest share 
of the freight market. Inland waterways accounted for only 3% of total 
tonnes-lifted in 1987. Just over half of their freight tonnage (53%) was 
travelling to or from a foreign port and thus represented international 
trade passing through ports such as London, Manchester and Hull that 
require waterway access. 
An ambitious attempt was made by Bayliss and Edwards [I71 to develop a 
probabilistic model capable of forecasting the modal choice of individual 
freight consignments. This work achieved limited success and has been 
rendered largely obsolete by major changes in the British freight market 
since the late 1960s. More recent research [I81 has taken greater account 
of the logistical framework within which modal choice decisions are made. 
A major study is currently underway to explore modal decision-making in 
the UK using 'stated preference' methodology [19]. 
Road Transport 
ji) Infrastructure: Since 1960, some 3000kms of motorway have been 
constructed in the UK and many other roads built or upgraded to dual 
carriageway standard. Almost all the major centres of population and 
economic activity now have a motorway link. Plans for future road 
construction have three objectives [20]: 
1. Improving road links between industrial areas (especially in the 
Midlands) and ports on the east and south coasts serving the 
European mainland. 
2. Inserting a few remaining strategic links (eg. M40 London-Oxford 
motorway, MI-A1 link). 
3. Providing bypasses to relieve problems of congestion and 
environmental intrusion in towns and villages. 
Road networks in several parts of the country, particularly Greater 
London, are seriously congested at peak periods and this severely retards 
the movement of freight. The Confederation of British Industry recently 
estimated that, nationally, road congestion is costing E15bn per annum, 
while in the South East of England it adds an extra 20% to delivery, 
service and selling costs [21]. Since the curtailment of the urban 
motorway programme in the early 1970s, for financial and environmental 
reasons, highway authorities have made only piece-meal additions to road 
capacity in built-up areas, placing greater emphasis on traffic 
management. 
(ii) Vehicle Fleet: The total number of lorries (over 2 tonnes ULW) 
registered in the UK has been declining for many years. Between 1973 and 
1982, it fell by 21%. Over the same period, the number of lorries in the 
heaviest weight class (over 10 tonnes ULW) doubled and their share of road 
tonnes-lifted and tonne-kms increased from 19.8% to 35.5% and 40.3% to 
60.5% respectively. Between 1977 and 1987, the total annual distance 
travelled by heavy vehicles (with 4 or more axles) rose by 62%, while 
total lorry kilometres increased by only 12%. Many operators have taken 
advantage of the increase in maximum vehicle weight from 32 tonnes to 38 
tonnes in 1981. In 1987 almost 40% of road freight tonne-kms were handled 
by 38 tonners. It has been officially estimated that the use of 38 tonne 
lorries saved British industry around El00 million in 1986. 
Road-train formations, comprising a tractor unit and two or more 
trailers, are illegal in the UK, though it is permissible for a rigid 
vehicle to haul a draw-bar trailer. Drawbar-trailer combinations equipped 
with demountable vehicle bodies (or swap-bodies) are becoming increasingly 
common as they enable firms to break-bulk without incurring the cost of 
using a depot [221. 
Jiii) Structure of the Road Freiqht Industry: Around 96,000 firms in the 
UK hold licences to operate lorries of over 3.5 tonnes GVW [231. The vast 
majority of these bperators run five or fewer vehicles. In 1980 such 
operators accounted for 87% of the total; less than 1% had more than 50 
vehicles. Most firms operated their lorries mainly on an 'own account' 
basis to carry their own traffic. In 1985, roughly 37,000 companies ran 
vehicles principally for 'hire and reward' [24]. Since its early days, 
the road haulage industry has been highly fragmented. Since the 
liberalisation of the UK haulage industry in 1970, entry barriers have 
been low, competition intense and profit margins slender, particularly in 
the general haulage sector. The inability of many of the smaller firms in 
this sector to secure longer term contracts leaves them vulnerable in 
times of recession. Many of the larger hire and reward operators have 
over the past 15 years broadened their range of services to include 
storage, materials handling, order processing etc. to offer clients an 
integrated distribution package rather than a basic transport service. 
This has proved an effective means of increasing volume and profitability 
and of securing longer term contracts. Public warehousing firms, freight 
forwarders and the 'in-house' distribution departments of manufacturing 
and retailing firms have also begun to provide integrated distribution on 
a third-party basis. 
Although the distribution services industry is relatively young, there 
is already quite a high degree of specialisation by product, range of 
services, geographical area and client group. An important distinction 
has emerged between the provision of distribution services on a dedicated 
basis for individual firms (aimed particularly at multiple retailers) and 
the consolidation (or groupage) type of operation in which several 
clients' traffic shares the same vehicles and depots. The growth of 
contract distribution services is discussed more fully in section 11.1. 
Railways 
There are approximately 14,900 route kilometres of railway in the UK 
open to freight traffic. The route distance has declined by about 40% 
since 1962. Over the same period, the number of rail freight depots has 
dropped from 590 to 123 and private sidings from around 6000 to 1100. 
Relative to other European rail networks, BR is poorly endowed with 
freight terminals and private sidings. During the postwar period, much of 
Britain's manufacturing and warehousing capacity has been realigned with 
respect to the road network, leaving only a small proportion of industrial 
premises in railside locations. This seriously constrains BR's ability to 
secure freight traffic as over 90% of its tonnage is generated by railside 
premises. 
British Rail's freight operation has been transformed over the past 
twenty years. The traditional wagon-load operation involving the 
remarshalling of wagons at several points en route has been abandoned. A 
large proportion of BR's freight traffic is today carried by the train- 
load in trains contracted by individual firms ('company trains') and 
travelling directly between source and destination to a tight schedule. 
Host of the rolling stock on these trains is either owned or leased by the 
client firm. Indeed only around 20% of BR's freight traffic is today 
carried in its own wagons. Huch of its tonnage is generated by 'merry-go- 
round' trains circling between coal mines and power stations. BR's 
remaining wagon-load services, Speedlink and Freightliner, provide direct, 
scheduled connections between major industrial centres, the former using 
standard wagons, the latter handling containers. In September 1988, BR 
decided to combine these two operations. 
Since 1981, BR has offered shippers an integrated distribution package 
based upon it Speedlink network and operated jointly with numerous 
warehousing/road haulage firms around the country [25]. The latter 
provide a storage/break-bulk services at railhead warehouses and 
collection/delivery by road where required. This initiative is helping BR 
to attract larger volumes of manufactured goods and thereby reduce its 
heavy dependence on bulk traffic, much of which has limited growth 
prospects. 
Intermodal Systems 
The British rail network has a significantly smaller loading gauge 
than most other European rail networks. This has imposed tight limits on 
the carrying capacity of British rolling stock and prevented the 
development of conventional piggy-back services similar to those on the 
European mainland. For the past 20 years, containers have served as the 
main unit of road-rail interchange in the UK. As the opening of the 
Channel Tunnel will create a large potential demand for intermodal and 
bimodal services to and from the UK, the need to ease this loading gauge 
restriction has become all the more pressing [26]. This could be done by 
increasing the clearance at bridges, tunnels and stations to permit the 
through-movement of larger European rolling stock. BR contends, however, 
that even opening up a single spinal route through the country to the 
Berne gauge would be prohibitively expensive and very unlikely to earn an 
adequate rate of return. 
Instead, BR is promoting the development of new types of rolling stock 
that should greatly increase the scope for intermodal and bimodal services 
on its existing network. The main innovation is the small-wheeled bogie 
which reduces the height of the wagon platform by about 30 cms, thus 
permitting the through-movement of the new generation of 2.8 metre 
containers and 2.6 metres swap bodies. New bimodal systems include a 
piggyback vehicle and a 'road-railer' system called Trailertrain, 
comprising trailers that can have their road wheels retracted and be slung 
onto railway bogies. These bimodal vehicles will have less cubic capacity 
than their European counterparts and are likely to have more limited 
application than the swap-body. 
1.3 Distribution Channels and Patterns 
The British distributive system is characterised by a high degree of 
concentration at the retail level and a strong tendency for producers to 
deal directly with retailers. 
Figure 3 indicates the allocation of retail sales between the main 
marketing channels in 1983. In that year, multiple retailers (comprising 
10 or more stores) held roughly 56% of the market and obtained almost all 
their supplies directly from producers/importers. Wholesalers handled 368 
of all supplies destined for retail outlets (by value), 38 of them 
collected by small retailers from cash and carry outlets. Small unit 
retailers (defined as retail organisations with fewer than 10 stores) 
received only around a quarter of their supplies directly from the 
producer. 
Mu1 tiple retailers ' involvement in physical distribution has greatly 
increased over the past 30 years as a result of two related processes 
[27] : 
(i) increase in their market share (making the UK retail sector one of 
the most concentrated in the world) (Table 3) 
(ii) increase in the proportion of their supplies channelled through 
warehouses under their control 
A survey by Simpkin et al. [28] of 200 major retail chains indicated that 
the majority directed in excess of 80% of their turnover through central 
warehouses (Table 4 ) .  Earlier research [29], nevertheless, showed that 
there were wide inter- and intra-sectoral variations in multiple 
retailers' relative dependence on central warehouses (Table 5). 
Retailers' motives for channelling supplies through central warehouses are 
listed in Table 6. 
In recent years several large supermarket chains have been developing, 
usually in association with contractors, systems of 'composite 
distribution', in which products with different temperature requirements 
are assembled in the same distribution centre and delivered in 
consolidated loads to branch stores in special compartmentalised vehicles. 
This has enabled these retailers to control the inflow of a much higher 
proportion of their supplies, while achieving greater economies of scale 
in their storage and distribution operations. 
The extension of multiple retailers' control back along the 
distribution channel is affecting the logistical activities of 
manufacturers in several ways: 
a) By feeding their output into warehouses controlled by large retail 
chains, small producers can gain access to a wide market. 
b) Multiple retailers are increasingly using their strong bargaining 
power within the marketing channel to dictate delivery requirements 
to manufacturers. Many have also developed extensive ranges of own 
label products, taking on full responsibility for their marketing 
and distribution. 
C) Multiple retailers' preference for central warehouse delivery has 
been a major factor contributing to the contraction of 
manufacturers' shop delivery networks. 
IMF 
Figure 3: Allocation of Retail Sales Among UK Distribution 
Channelr, 1983. 
Table 3: Distribution of Retail Sales by Type of Organisation. 
& of total retail sales 
1976 1986 
Single outlet retailers 33.9 
Small multiples (2-9 shops) 15.6 
Large multiples (10 or more shops) 51.2 
Table 4 : Proportions of Turnover Channelled through ~etailer-controlled 
Warehouses: Uulti-sectoral Survey of 200 Large Retailers 
& through Warehouse & of Retailers 
> 80 54 
Source: Simpkin et al., 1987. 
Table 5: Sectoral Variations in the Proportion of Turnover Channelled 
through Retailer-controlled Warehouses, 1983 
Sector & through Warehouse 
Electrical goods 
Alcoholic drinks 
Clothing 
Footwear 
Food 
Furniture 
Tobacco 
Source: NEDO, 1985. 
Table 6: Advantages to the Retailer of Channelling Supplies through a 
Central Warehouse: 
I Strenqthening of Retailer's Negotiating Position with Suppliers 
1. Bulk discounts for warehouse delivery. 
2. Reduction in 'backdoor congestion' and delivery refusal rates. 
3. Centralisation of the buying function to permit more professional 
and aggressive dealing with suppliers. 
4. Easier computer link-up between retailer and supplier. 
I1 Improving the Efficiency of the Retailing Operation. 
5. Higher labour productivity in goods handling at stores due to: 
a) -arrival of supplies in- fewer, larger loads. 
b) tighter scheduling of deliveries. 
C) use of handling systems tailored to retailer's needs. 
6. Reduction in stock levels as a result of: 
a) centralisation. 
b) shorter and more reliable lead times for store delivery. 
C) tighter stock control at central warehouse. 
7. Release of storage space in shops for sales and display purposes. 
8. Lower storage costs in less expensive warehouse sites. 
9. More efficient central processing of orders and invoices. 
10. More effective shop management as store managers spend less time 
dealing with suppliers' sales representatives. 
11. Better able to exploit the advantages of electronic point of 
sale (EPOS) technology. 
12. Reduced stock-loss through theft and damage. 
I11 Improvinq Customer A ~ p e a ? ~  
13. Reduced risk of stockouts (ie. greater product availability). 
14. Improved quality control. 
15. Wider range of products, especially of own-label and imported 
lines. 
Adapted from ref. [30] 
Table 7: Reduction in Shop Numbers, 1976-86: 
Numbers of Outlets 
Type of Organisation 1976 1986 
Single outlet retailers 231 111 217248 
Small multiples (2-9 shops) 78670 65783 
Large multiples (10 or more shops) 81355 60353 
The number of delivery points on these networks has also been reduced 
by the closure of shops (both independents and multiples' branch stores) 
(Table 7) and the concentration of retail floorspace in larger outlets. 
There has been an extensive development of superstores, hypermarkets and 
retail warehouses in the UK since 1970, many of them at sites on the urban 
periphery to which delivery vehicles can gain easy access. In recognition 
of the high cost of making small drops, particularly in inner urban areas, 
manufacturers have curtailed deliveries to small outlets, mainly by 
raising minimum order sizes. An increasing proportion of manufacturers' 
output is being distributed in bulk loads directly from the factory to 
retailers' and wholesalers' warehouses and to some of the larger retail 
premises. 
While there has been considerable decentralisation of grocery, 
furniture and DIY retailing in the UK, local planning authorities, with 
central government approval, have resisted the development of large out- 
of-town shopping centres (or 'megacentres'). There is only one such 
centre in the UK at present, the 'Metrocentre' near Newcastle upon Tyne. 
Most comparison and speciality shopping is still concentrated in and 
around town centres, where goods reception facilities are often poor and 
access.roads badly congested. 
Many wholesalers have also rationalised their delivery operations, 
though as they supply consolidated orders, it remains profitable for them 
to deliver to large numbers of small independent outlets. A large 
proportion of these shops, particularly in the grocery and pharmaceutical 
trades, are affiliated to wholesale voluntary groups. Over the past 25 
years there has been a sharp increase in the proportion of independent 
retailers making regular use of cash and carry warehouses. In obtaining 
supplies from this source, they assume responsibility for the traditional 
wholesale functions of transport and order picking. 
As a result of the changes detailed above, there has been an increase 
in the proportion of retail supplies arriving at shops in consolidated 
loads. Rushton [31] estimated that in 1978 around 78% of supplies 
arriving at retail outlets were consolidated (i.e. combining the products 
of different producers). Since 1978, this proportion and the degree of 
consolidation are likely to have increased considerably. There has been a 
corresponding reduction in the number of drops per journey and increasing 
use of large vehicles in a shop delivery role. 
1.4 Warehousing and Uaterials Handlinq. 
For many years, warehousing has been the main growth sector in the 
English commercial property market. Between 1974 and 1985, the expansion 
of warehouse floorspace exceeded that of shops and offices and compared 
with a 2% reduction in factory floorspace [32]. There was a steady 
decline in the amount of new construction between 1980 and 1985, though 
this was largely offset by empty factories being redesignated as 
warehouses, presumably to improve their chances of re-letting. 
Aggregate floorspace trends conceal important structural changes in 
the warehousing sector. Older multi-storey buildings in inner city 
locations have been vacated as firms have decentralised their 
storage/distribution operations to single storey premises on the urban 
periphery. Even many of the modern warehouse units speculatively built to 
standard construction over the past 10-15 years lie vacant. Much of the 
recent demand has been for large, purpose-built premises at which firms 
can centralise their storage/distribution operations. Large distribution 
centres have gravitated to points of high accessibility on the motorway 
network, contributing to the steep inflation of rental and land values in 
some areas, particularly around London. 
The UK has lagged well behind Japan, the United States and West 
Germany in the development of warehouses with automated storage and 
retrieval systems (AS/RS). There were estimated to be 175 such systems in 
operation in the UK in 1982 by comparison with over 750 in West Germany 
and over 3000 in Japan [33]. A more recent survey by Frost and Sullivan 
[34] indicated that Britain accounted for 19% of the European market in 
automated handling systems in 1987, placing it marginally ahead of Italy 
and France with 16% and 15% respectively, but well behind West Germany's 
37% share. This study accused British industry of being myopic in its 
assessment of the potential benefits of automated systems, being 
preoccupied with labour savings and expecting payback over too short a 
period. Frost and Sullivan contend that, in this context, 'strategic 
questions such as getting ahead of the competition are, as yet, rarely 
given practical expression in the UK'. British firms have, on the whole, 
preferred to mechanise their warehousing operations incrementally, with 
automated guided vehicles, mechanical stacker cranes and various conveyor 
systems proving popular [35] . 
Firms have been concentrating their storage operations in fewer 
larger warehouses to reduce inventory levels and take advantage of 
economies of scale. This trend has been most pronounced among 
manufacturers, though also in evidence in the wholesale and retail 
sectors. Many firms have completely centralised their 
stockholding/distribution operations and serve the whole country from a 
single location, usually within a triangular zone in central England 
bounded by the Ml/M6, M4 and M5 motorways. To maintain the efficiency of 
their transport operations, firms with highly centralised stockholding 
systems often channel goods through regional break-bulk points. This 
spatial separation of the stockholding and break-bulk functions helps them. 
achieve a more efficient trade-off between stockholding and transport 
costs. Many parcel carriers have centralised their sorting operations at 
large 'hub' warehouses and downgraded outlying depots to the status of 
'satellite' collection and distribution points [36]. 
Considerable research has been done in the UK on the optimisation of 
warehouse location [37]. Attempts have also been made to establish the 
sequence in which depot locations should be added or removed from a 
distribution system as the degree of stock dispersal changes [381. 
1.5 Logistical Expenditure 
The first attempt to calculate total logistical expenditure in the UK was 
made by Childerley [391 using 1976 data. When this calculation was 
updated by McKinnon [40], using 1986 data it was found that net logistics 
Table 8: UK National Expenditure on Logistics, 1976 and 1986 
(at current prices) 
% of % of 
f m GDP f m GDP 
Inventory (excluding appreciation) 9,955 8.7 21,896 6.9 
Storage/Materials Handling 11,448 10.1 25,179 8.0 
Transport 9,940 8.7 25,478 8.0 
Total Logistics Expenditure 31,343 27.5 72,553 22.7 
Appreciation in the value of inventory 6,557 2,331 
Net Logistics Expenditure 24,786 21.8 70,222 22.0 
Gross Domestic Product (at factor cost, 113,790 
expenditure-based) 
Notes: a. At current prices. 
b. Based on average interest rates of 15% in 1976 and 14% in 1986. 
c. Assumes (as in the calculation by Childerley, 1980) that the 
ratio of storage/materials handling costs to inventory costs was 
1.15:l in both years. As the cost of financing inventory was lower 
in 1986 than 1976, this allows for some improvement in the 
productivity of warehousing and materials handling. Productivity 
gains accruing from the installation of new handling systems, 
computerisation and better management may have been partly offset 
by a reduction in the utilisation of warehousing facilities 
following destocking. The cost estimate for this logistical 
component is, therefore, highly approximate. 
d. Includes a revised estimate of f10 million for internal air- 
freight in 1976 and excludes expenditure on pipelines in both 
years. 
Source: ref [60] 
costs were almost identical in these two years, at around 22% of GDP 
(Table 8), despite the fact that in the intervening period stock levels 
had fallen and the productivity of the freight transport system been 
improved. This apparent anomaly was the result of a sharp fall in the 
rate of inflation from an average rate of 16.5% in 1976 to 3.4% in 1986. 
In the mid-1970s, high rates of inflation offset most of the financial 
cost of holding stock and thereby kept net logistics costs artificially 
low. 
Several key elements in the logistical mix were excluded from both 
the 1976 and 1986 calculations. No account was taken of the cost of 
packaging, administration, pipeline movement and the transmission and 
processing of information. Incorporating these activities would 
significantly raise logistics' share of GDP. In 1986, for example, 
British firms spent a total of f6.3bn. on packaging materials, while a 
recent US study has estimated that administration accounts for roughly 4% 
of tot51 logistics expenditure 1411. 
The Institute of Logistics and Distribution Management (ILDM) 
commissions an annual survey of distribution costs in the UK. These 
surveys are based on very small samples of firms (c.60) which are not 
stratified by industrial sector. They cannot, therefore, be used as a 
basis for generalising about distribution costs across UK industry as a 
whole. Among the firms participating in the 1986/7 survey, distribution 
costs averaged 7.6% of sales revenue, though underlying this mean were 
wide inter- and intra-sectoral variations (Table 9) [421. In earlier 
research on physical distribution in the UK wide cost differentials were 
cited as evidence that comparable firms operated their distribution 
systems at markedly different levels of efficiency [431. Cost variations 
also, however, reflect differences in firms' involvement in physical 
distribution, the range of activities they include in the cost calcu'ation 
and accounting practices. 
Survey results during the 1980s appear to indicate that average 
distribution costs have been declining as a proportion of sales revenue 
(Table 10). These average figures are not strictly comparable, though, as 
the composition of the sample changes from year to year. The distribution 
costs incurred by a core group of regular respondents to the survey have 
nevertheless been declining in recent years relative to sales revenue, 
primarily as a result of savings in inventory and storage. 
No attempt has been been made to assess the overall efficiency of the 
British logistical system. 
1.6 International Logistics 
Britain is a major trading nation with exports and imports 
representing 20% and 23% respectively of its GDP in 1987. This has 
several important implications for the UK logistical system: 
(i) Ports and airports generate and attract a substantial proportion of 
total freight traffic. 
(ii) Longer lead times for imported goods necessitate the holding of 
larger stocks. 
Table 9: Physical Distribution Costs in the UK, 1986/7 
& of sales revenue 
Transport 3.6 
Inventory 1.1 
Storage 1.7 
Administrationlother 1.2 
Total 
Source: ref [42] 
Table 10: Trends in Physical Distribution Costs: 1981-1986/7: 
Sample & of 
Survey Date Size sales 
McKibbin 1981 57 12.8 
CPDM 1983 66 12.3 
CPDM 1984 67 11.6 
IPDM 1985 - 8.3 
I LDM 198617 - 7.6 
Table 11: Maximum Weight and Dimensions of Lorries Permitted on UK Roads: 
Height 4.2 metres Axle Weights 
Single 10.5 tonnes 
Width 2.5 metres 
Double 20.0 tonnes 
Length: 
Rigid 11.0 metres 
Max. Gross Weight 38.0 tonnes 
Articulated 15.5 metres 
(iii) Foreign manufacturers have considerable logistical involvement in 
the UK. The size of the British market and its island status leads 
foreign firms to establish separate stockholding/distribution bases 
in the UK. They are also major users of contract haulage, storage 
and distribution services [44]. 
(iv) In theory, Britain's heavy reliance on manufactured exports ought to 
be reflected in a high level of managerial concern for the cost and 
quality of international logistics. In practice, however, many 
firms regard export management as a low order function and prefer to 
relinquish responsibility for international distribution to the 
foreign customer [45]. Recent studies [46] have shown that the 
majority of British exporters sell on either an ex works or FOB 
basis. Their affinity for these pricing schemes has been partly 
attributed to Britain being an island and its long history of 
trading with distant, colonial markets. Although Britain has been a 
member of the European Community (EC) for 16 years, few 
manufacturers have extended their domestic policy of delivered 
pricing onto the European mainland. The choice of transport mode 
and route for much export traffic therefore rests with the foreign 
customer and/or his freight agent. 
The pattern of export and import movements within the UK has been 
substantially altered over the past 20 years as a result of the 
realignment of the nation's trade away from the deep-sea routes towards 
the European mainland. In the mid-1960s only about a quarter of Britain's 
trade was with other European countries; this proportion has now risen to 
around 45%. There has been a reorientation of international traffic from 
the traditional deep-sea ports of Glasgow, Liverpool, Bristol and London 
towards the roll-on roll-off (RoRo) and lift-on lift-off (LoLo) ports on 
the East and South coasts. British deep-sea ports have also been losing 
traffic to other European ports, most notably Rotterdam and Antwerp, where 
goods destined for Britain are transhipped onto smaller vessels and enter 
the country through East coast ports [47]. It has been suggested that 
once the Channel Tunnel is open a reversal of this transhipment operation 
may develop with deep-sea container traffic bound for the European 
mainland being transferred onto rail wagons at a British West Coast port 
(such as Glasgow or Liverpool) and completing their journey by land. A 
feasibility study [48] commissioned by the Clydeport Authority has, 
however, cast serious doubt on the viability of such an operation. 
The Channel Tunnel, which is scheduled to open in 1993, will physically 
link Britain's rail network with that of mainland Europe, permitting the 
through-running of rail wagons for the first time and offering lorry 
traffic an alternative means of Channel crossing to the RoRo ferry. 
Through rail transit times should be significantly shorter than those 
currently achieved by road and rail services, especially from more 
peripheral parts of the UK. For example, through rail services from 
Glasgow to Frankfurt and Marseilles will be, respectively, 45% and 58% 
quicker than present driver-accompanied lorry services on these routes; 
60% and 64% faster than current rail services [49]. Freedom from weather 
restriction will also enhance the reliability of the Channel crossing. 
The lorry shuttle service to be provided by Eurotunnel will be slightly 
faster and more reliable than the current RoRo ferry services, though 
drivers' hours regulations will prevent some hauliers from deriving much 
operational benefit from the shorter crossing times. It is anticipated 
that competition between the Tunnel and the ferries will reduce cross- 
Channel lorry charges by around 10% in real terms. The main benefit of 
the Channel Tunnel is, nevertheless, likely to accrue to the railways, 
with BR forecasting that it will increase its share of the unitised cross- 
Channel freight traffic from 8% in 1988 to around 205 in 1993-4. 
Such a modal shift might be constrained by the liberalisation of 
international road haulage within the EC in 1993, which is expected to 
force down rates and improve service quality. It is doubtful, however, 
that the proposed regulatory changes will have a large impact on road 
haulage services between Britain and the rest of the EC. Many foreign 
hauliers will continue to be discouraged from coming to the UK by the 
large trade imbalance between the UK and other EC countries, and hence 
lack of return loads, the highly competitive nature of the UK haulage 
market and the correspondingly low level of haulage rates [50]. British 
road haulage operators are likely to be more strongly influenced by the 
harmonisation measures that are likely to accompany the liberalisation of 
the European haulage market. British hauliers would benefit from an 
alignment of UK lorry weight/size limits and vehicle taxation with EC 
norms [51]. 
11.1 Organisational Structure 
Functional Integration: A survey by Whitehead Consultants C521 indicated 
that by 1974 around 22% of British manufacturers had established a 
separate distribution department. This study and a later one by 
A.T.Kearney Ltd. [53] in 1979 found wide discrepancies in what firms 
deemed to be distribution functions. Inventory and order processing, for 
example, frequently remained under the control of other departments. 
Since 1980, more and more firms have begun to manage logistical activities 
integrally and to co-ordinate these activities more closely with 
production, marketing and sales. No surveys have been undertaken to 
assess the generality of these trends (cf. the Kearney studies of 
logistical integration in the US [54]). The status of logistics within 
corporate hierarchies has clearly risen with an increasing number of firms 
giving logistics/distribution representation at board level. 
Externalisation of Logistical Functions: This has been one of the most 
pronounced trends in the UK logistical system in recent years. Producers 
and multiple retailers have become increasingly reluctant to undertake 
transport, storage and associated tasks on an own account basis, for a 
number of reasons [55] : 
i) Financial considerations: Many prefer not to invest capital in what is 
generally regarded as an ancillary activity. Once contracted out, 
distribution becomes a current rather than capital expenditure item on the 
balance sheet. A change in the system of company taxation, outlined in 
Section 11.2 has given firms an additional financial incentive to 
externalise this function. Some of the larger contractors now have the 
capital resources to buy out clients' 'in-house' distribution systems and 
thereafter operate them exclusively on their behalf. This makes it easier 
for firms to release capital tied up in own account distribution 
facilities for more productive use elsewhere in their business. 
ii) Technological factors: As computerisation and the advent of highly 
mechanised handling systems has made logistics more capital-intensive, 
increasing numbers of firms have decided that it would require too large 
an investment to keep their in-house distribution operations abreast with 
new technological developments. To be operated efficiently much of the 
new equipment must be operated at a level of throughput in excess of that 
in many own account systems. 
iii) Structural change in the distributive channel: As retailer-controlled 
warehouses have captured an increasing proportion of the flow of finished 
goods, manufacturers have found it increasingly difficult to operate their 
systems of decentralised storage and shop delivery efficiently. Hany have 
responded by contracting out the diminishing volume of local delivery 
work. Heanwhile, in expanding their physical distribution operations, the 
large retail chains have shown a high propensity to externalise the 
distribution function. In an effort to rationalise the inflow of supplies 
to their shops, some have also compelled producers to make use of the 
consolidation services of nominated carriers. 
iv) Increased import penetration: Foreign manufacturers rely heavily on 
outside contractors to distribute their products in the UK. A recent 
survey of 55 foreign firms found that over 70% of their total sales in the 
UK were delivered to wholesale and retail outlets in contractors' vehicles 
[56]. The increase in import penetration in many sectors of the British 
consumer goods market is likely, on balance, to have augmented demand for 
contract services. 
Two attempts have been made to assess the degree to which the 
distribution function is externalised. The first, carried out by Kae 
Developments Ltd. [57], was based on a sample of 80 firms in the grocery, 
confectionery, drink, pharmaceutical and household goods trades. It 
indicated that only a small minority of firms were totally dependent on 
own account systems and that roughly half the manufacturers and multiple 
retailers sampled preferred to supplement their in-house operation with 
some use of contractors. The second, by stockbrokers Kitcat and Aitken 
[58], estimated that third party operators held about 27% of the total 
distribution market (by value) in 1985, a proportion predicted to rise to 
60% by 1994. 
11.2 Regulation of Logistics Activity. 
Transport Regulation: Since the abolition of the quantitative licensing of 
commercial road vehicles in 1970, the UK has had one of the most liberal 
freight markets in the world. To obtain a goods vehicle license, it is 
necessary to satisfy local traffic commissioners that you have 
professional competence, adequate financial resources and an awareness of 
drivers' hours regulations, operate from suitable premises and are willing 
to maintain your vehicles to the specified standard. These requirements 
present little obstacle to entry into the road haulage industry. 
Table 11 sets out the current restrictions governing the weight and 
dimensions of lorries in the UK. The British government currently has a 
derogation from the EC to allow it to retain a maximum weight limit below 
the Community norm until an extensive programme of bridge strengthening is 
completed. 
Taxation: The system of lorry taxation is based on gross vehicle weight 
and related closely to the government's estimate of the road track cost 
attributable to each vehicle weight class. In a recent survey, British 
hauliers complained that the level of vehicle excise duty was 
significantly higher than that in other European countries, placing them 
at a disadvantage in the international haulage market [59]. 
Between 1984 and 1987, the government phased out capital allowances on 
new investment, while reducing the level of corporation tax on company 
profits. These measures have had the effect of redirecting tax incentives 
away from simply owning assets towards maximising the amount of profit 
they earn. As mentioned in the previous section, these tax changes are 
discouraging firms from investing in in-house transport/distribution 
operations and promoting the growth of external contract hire and leasing 
services [60]. 
The introduction of a new local property tax (known as the National 
Non-Domestic Rate) in 1990 and the associated revaluation of industrial 
and commercial premises for tax purposes will considerably increase the 
cost of operating distribution facilities in many parts of the country. 
It has been predicted, for example, that large distribution centres in 
strategic locations in the South East of England may incur rate increases 
of 160%, equivalent to a 9-10% increase in operating costs [61]. 
Local Controls: The Heavy Commercial Vehicle (Controls and Regulation) Act 
of 1974 gave local authorities the power to confine lorries of over 3 
tonnes ULW to routes which were judged to be more environmentally suitable 
for this traffic. By 1981, some 450 lorry routeing schemes were in force, 
though many of these affected only short stretches of road 1621. Access 
restrictions in town centres are much more common and pose a greater 
hindrance to delivery operations. A night lorry ban was introduced in 
Greater London in 1986 with the aim of diverting through traffic onto the 
I425 orbital motorway. 
Railways: British Rail was released from common carrier and freight 
pricing obligations in the 1950s, though it did not fully exploit its 
commercial freedom until the 1970s. The government now sets BR the 
financial objective of running its freight operation profitably on a full 
self-funding basis. The only state subsidy to the rail freight system is 
the provision of grants (of up to 60%) for the installation of rail 
sidings and acquisition of related equipment, where it can be demonstrated 
that environmental benefit will result from the use of rail rather than 
road. Since this 'Freight Facilities' Scheme was introduced in 1975 
around 180 grants have been awarded worth, in total, about f70 million 
[63]. Traffic secured or retained by means of these grants accounts for 
around a fifth of BR's total freight tonnage and represents a diversion of 
approximately 3 million lorry loads per annum onto the rail network. 
Regional Policy: Central government has, since the 1930s, tried to reduce 
wide regional variations in levels of unemployment and income. A key 
element in regional policy has been the improvement of road links to and 
within assisted areas such the North East of England, South Wales and 
Scotland. Overall, however, regional policy measures have achieved only a 
modest redistribution of the nation's manufacturing capacity. During the 
1980s, the scope and resourcing of the government's regional development 
programme has been substantially reduced. No attempt has yet been made to 
assess the logistical impact of regional policy at a general level. Case 
studies have been used to show how firms encouraged/coerced to locate in 
peripheral areas have had to draw a large proportion of their supplies 
over long distances and incur higher transport costs in distributing the 
finished product [64]. Higher transport costs do not appear, however, to 
place such firms at a significant disadvantage [65]. Regional development 
grants were available for distribution facilities where their operators 
could prove that they had a geniune choice of location between an assisted 
area and the rest of the country. As this proved a difficult condition to 
satisfy, storage and distribution premises have received very little 
regional assistance. 
Planning Policies: Central government has no short or long term plan for 
the development of logistical activities in the UK, other than a general 
commitment to ensure free and fair competition in the freight market and 
to expand and improve the road network. 
The English counties and Scottish regions drew up 'structure plans' in 
the mid-1970s and subsequently updated them in the early 1980s. These set 
out the general framework for future development in their areas, though 
most made little specific reference to either freight transport or 
warehousing. A heavy demand for warehouse sites around the main strategic 
locations for distribution has prompted local planning authorities to 
impose restrictions on this type of development. Such policies have been 
defended on the grounds that warehousing has a low employment density, 
generates excessive volumes of lorry traffic and is often unsightly. 
Today, however, there is greater recognition in planning circles that 
warehousing/distribution facilities make an essential contribution to 
local economies and several local authorities are actively promoting their 
areas as good bases for distribution [661. 
11.3 Information Technoloay (IT) 
(i) Data Collection: There were around 100,000 electronic points of sale 
(EPOS) in retail outlets throughout the UK in 1987 1671. This number is 
forecast to grow steadily to around 400,000 by 1993. Only about a third 
of large retailers have EPOS terminals, though it is anticipated that this 
proportion will rise to 80% by 1993. The continuous monitoring of the 
outflow of stock through EPOS terminals is enabling, inter alia, retailers 
to manage inventory more tightly. 
The collection of data on inventory levels has also been greatly 
facilitated at shop, depot and factory levels by the use of portable data 
entry terminals (PDET), feeding information directly into computers. 
There are several examples of 'paperless warehouses' in the UK, though no 
comprehensive surveys have been done of the application of IT in 
warehousing. 
The use of tachographs in lorries has been obligatory in the UK since 
1981. Uany firms now analyse tachograph records to measure the efficiency 
of their transport operations. Specialist agencies have emerged to 
undertake this analysis on firms' behalf. 
Research into automated vehicle tracking systems using road-based 
sensors is well advanced in the UK 1681, but there have as yet been no 
practical applications of this technology. 
British Rail has operated a computerised freight traffic monitoring 
system, known as the Total Operations Processing System (TOPS), since the 
mid-1970s. A similar system (called COPS) is used by Freightliner to 
providc. progress information about contallner movements. These systems are 
being integrated into the European-wide freight monitoring system, HERHES. 
(ii) Data Transmission: The largest Electronic Data Interchange (ED11 
system in the UK is TRADANET, managed by INS Ltd, a subsidiary of 
ICL/GEISCO. At the start of 1989, around 950 firms were linked into the 
network, and this number is expected to grow to around 5800 by 1993 1691. 
Table 12 shows the sectoral break-down of firms connected to the Tradanet 
system. Separate ED1 systems have been developed in the motor and 
pharmaceutical industries. 
A government survey of 400 large and medium-sized firms in 1986 
revealed that 80% had never heard of EDI, while 70% claimed to have no 
interest in this technology. This prompted the Department of Trade and 
Industry to launch its Vanguard Project with the aim of stimulating 
interest in EDI, particularly in a series of target sectors such as food 
wholesaling, electrical equipment, construction, pharmaceuticals, brewing 
and transport. 
Large British exporters, freight forwarders and shipping companies are 
also joining international ED1 networks. The British 'Article Number 
Association' is closely involved in the development of international ED1 
protocols and collaborating with its US counterparts in setting up the 
Joint Electronic Data Interchange (JEDI). 
Table 12: Sectoral Breakdown of Firms Connected to the Tradanet ED1 
Network (Jan. 1989): 
Sector 
DIY, builders merchants, construction 
Clothing 
Food 
Electronic/electrica1 equipment 
Chemical,pharmaceutical cos., retail chemists 
Publishing 
Home shopping/mail order 
Export/international transport 
Public utilities 
Other 
% of Firms 
Table 13: Growth in the Number of Distribution Software Packages, 
1965-1988: 
Table 14: Functions of Distribution Software Commercially Marketed 
in 1987. 
Function No. of Packages 
Stock Control 
Order Processing 
Warehouse,Operations 
Transport Management 
Importing and Exporting 
Fleet Management 
Strategic Planning 
Source: ILDM '1987 Guide to Distribution Software'. 
Table 15: Percentaqes of Firms Using Distribution Software. 
Purpose 
Huddersfield 
Cranfield study Poly study 
Vehicle Costing 20 
Tachograph Analysis 4 
Vehicle Maintenance 13 
Fleet Management 6 
Vehicle Scheduling 6 
Other (incl Warehouse 13 
Management, Depot 
Locat ion) 
Source: Parkin and Probert, ref [74] 
Table 16: Application of Distribution Software in the UK. 
Function No of UK Users % 
Strategic Planning 
Fleet Management 
Total Management 
Import/Export 
Stock Location/Rotation 
Tachograph Analysis 
Routeing/Scheduling 
Route Networks 
Operations 
Source: ref. [76] 
(iii) Data Processing: Table 13 shows how the amount of distribution 
software available in the UK has grown exponentially since the mid-1960s. 
In 1988, around 500 packages were commercially marketed [70]. The 
majority of packages in use in 1987 supported order processing and stock 
control functions (Table 14) [71]. Uore recently developed packages can 
simulate an entire distribution operation and be an invaluable tool in 
strategic planning. Elaborate software has also been developed to enable 
firms to simulate accurately the internal design and workings of 
warehouses prior to their construction or the installation of new 
operating systems [721. Other models can simulate entire distribution 
systems allowing firms to assess the logistical implications of strategic 
changes, such as increasing minimum drop size or relocating depots [73]. 
Direct Product Profitability (DPP) packages now enable manufacturers and 
distributors to evaluate the contribution of individual products to 
profitability, attaching considerable weight to distribution costs. The 
main DPP package in the UK has been developed by the Institute of Grocery 
Distribution. 
Recent surveys [74] have, nevertheless, indicated that most firms are 
making only limited use of IT in their transport/distribution operations 
(Table 15). This research may also exaggerate the level of usage as non- 
users of computers would be less likely to return the questionnaires. The 
demand for distribution software is, nevertheless, growing strongly [75]. 
Slater [76] found the main application of this software to be in the field 
of strategic planning, closely followed by fleet management (Table 16). 
11.4 Human Resources/Education 
It is estimated that around 10% of the British workforce was engaged 
in logistics in 1981 (excluding shop employees). Between 1971 and 1981, 
employment in the seven sectors most closely associated with logistics 
experienced a growth of 7%, in contrast to the decline of 4% in total 
employment [77]. Wholesale distribution (broadly defined to include 
distribution contractors as well as wholesale traders) is forecast to be 
the third largest source of new employment in the UK over the next few 
years [78], though it is likely that some of this employment growth nilL 
be achieved at the expense of job losses from manufacturers' and 
retailers' in-house logistical operations. 
The Institute of Logistics and Distribution Management (founded in 
1981 as the Institute of Physical Distribution Uanagement and renamed in 
1986) has around 6000 members. It organises conferences, branch meetings 
and short courses, and awards diplomas to managers passing its 
professional exams. Uany transport and distribution managers belong to 
the longer established Chartered Institute of Transport, which performs a 
similar range of functions to the ILDM, but is less concerned with 
logistical activities other than transport. 
Only two institutions currently run specialist degree courses in 
physical distribution/logistics. Huddersfield Polytechnic has an 
undergraduate course and Cranfield Institute of Technology a postgraduate 
USc course. Logistics modules are also incorporated in some UBA 
programmes, MSc courses on transport and undergraduate courses in business 
studies. Concern has recently been expressed that British universities 
and polytechnics are not equipping enough graduates with the specialist 
skills required to manage distribution operations. 
11.5 Research Effort 
There is no national programme of research on logistics in the UR. 
The Transport and Road Research Laboratory (TRRL), which is funded by 
central government, has undertaken research on various aspects of the 
movement of freight, though has seldom given much consideration to the 
wider logistical framework. The National Uaterials Handling Centre at 
Cranfield Institute of Technology is the main centre for research on 
warehousing/handling systems in the UK. 
The two main government-sponsored research councils with an interest 
in this area, the Science and Engineering Research Council (SERC) and 
Economic and Social Research Council (ESRC), fund research projects in the 
field of transport, though in recent years the study of freight movement 
has received little financial support. In 1985, the House of Lords 
Committee on Science and Technology reviewed current research on transport 
and concluded that the study of freight distribution merited greater 
funding from both public and private sources. 
Research is currently being undertaken in British universities and 
polytechnics into a range of logistics-related topics including freight 
modal split, the impact of the Channel Tunnel, the implications of the 
Single European Market for transport and distribution, just-in-time 
systems, warehouse simulation models, information technology in road 
transport and the development of customer service policies. 
Conclusion. 
The management and operation of logistics in the UK has been 
transformed over the past 30 years. Many factors have promoted and/or 
facilitated this revolution in the way products are moved, stored and 
handled : 
Conceptual change: a) growing recognition of the fact that logistical 
activities make an important contribution to competitiveness and 
profitability. 
b) gradual acceptance throughout industry of the 
principle that logistical functions should be planned, costed and 
managed integrally. 
c) increasing concern for the standard of customer 
service, which is largely a function of logistical support. 
2. Technical change: adoption of management techniques, such as MRP, DRP 
and JIT, and application of OR methods in the fields of stock control, 
depot location and vehicle scheduling. 
3. Technological change: particularly in the areas of information 
technology and materials handling. 
4. Regulatory change: the liberalisation of the road haulage industry in 
1970; increases in maximum lorry weights. 
5. Infrastructural change: principally the development of the motorway 
network, RoRo and LoLo ports and inland container terminals. 
6. Structural change in the economy: increasing resources and market power 
of multiple retailers, enabling them to exert greater control over the 
supply chain; growing tendency for firms to contract out logistical 
functions. 
7. Socio-economic changes: mainly associated with increasing affluence. 
The rising level of car ownership and consumers' increasing propensity 
to buy less frequently in greater bulk from more distant shops has 
facilitated the concentration of retailing in fewer, larger outlets and 
the decentralisation of retailing within urban areas. 
Uost of these factors are still actively reshaping the logistical system. 
The modern principles of integrated logistical management and supporting 
range of technical skills are still diffusing through British industry. 
Logistical technology is still evolving and much of that currently 
available yet to be adopted by large sections of British industry and 
commerce. Major infrastructural improvements are in prospect with the 
government currently expanding its road development programme, the Channel 
Tunnel under construction and BR committed to some upgrading of track and 
terminals to handle Tunnel-related freight traffic. The structural 
changes outlined above are forecast to continue well into the 1990s. The 
main regulatory changes. in the short- to medium-term will be the 
liberalisation of international road haulage in the EC and accompanying 
harmonisation of vehicle limits and taxation. 
As the structure of the logistical system is strongly influenced by the 
pattern of retailing, future changes in shopping behaviour could have a 
major impact on the supply chain. The most radical change currently 
envisaged is a substantial growth in teleshopping, where people order 
goods electronically from their homes and have them delivered either to 
their doorstep or to a neighbourhood collection point. The recent 
experience of teleshopping schemes in the UK has, however, been 
disappointing [79], suggesting that conventional forms of retailing will 
continue, for the foreseeable future, to handle all but a small proportion 
of consumer purchases. 
REFERENCES: 
1. Ray,D.(1981) 'Assessing UK Uanufacturing Industry's Inventory 
Uanagement Performance', Focus on Physical Distribution Uanagement, 
no.27, 5-11 
2. Christopher, U.C. (1981) 'Logistics and the National Economy', 
International Journal of Physical Distribution and Uaterials 
Uanagement, 11, 4, 1-29 
3. New, C.C. (1976) 'Uanaging Uanufacturing Operations', BIU Survey Report 
no.35, British Institute of Uanagement, London. 
4. New,C.C. and Sweeney,U.T. (1984) 'Delivery Performance and Throughput 
Efficiency in UK Uanufacturing Industry', International Journal of 
Physical Distribution and Uaterials Uanagement, 14, 7, 1-48. 
5. Christopher, op. cit. 
6. Pratten,C.(1985) Destocking in Recession, Gower, Aldershot 
7. Waters,C.D.J.(1988) 'How Effective is UK Inventory Uanagement' in J.C. 
Cooper (ed.) 'Logistics and Distribution Planning: Strategies for 
Uanagement.' Kogan Page, London, 169-79. 
8. Financial Times, 28th February, 1986. 
9. Oakland, J.S. and Sohal, A. (1987) 'Production Uanagement Techniques in 
UK Uanufacturing Industry: Usage and Barriers to Acceptance.' 
International Journal of Operations and Production Uanagement, 7, 1, 8- 
37. 
10. Ingersoll Engineers (1988) 'Procurement, Uaterials Uanagement and 
Distribution' Focus on Physical Distribution and Logistics Uanagement, 
7, 2, 12-21. 
11. Voss, C.A. and Robinson, S.J. (1987) 'Application of Just-in-Time 
Uanufacturing Techniques in the United Kingdom' International Journal 
of Operations and Production Uanagement, 7, 4, 46-52. 
12. Unless otherwise stated, statistics presented in this section come 
from 'Transport Statistics: Great Britain' or 'The Transport of Goods 
by Road in Great Britain.', both published annually by HUSO. 
13. Cundil1,U.A. and Shane,B.A.(1980) Trends in Road Goods Transport, 
1962-77, Supp.Report no.572, TRRL, Crowthorne 
14. UcKinnon,A.C. 'The Growth of Road Freight in the UK' International 
Journal of Physical Distribution and Uaterials Uanagement, 19, 4 
(forthcoming) . 
15. ibid. 
Department of Transport (1985) National Road Traffic Forecasts 1984. 
London. 
Bayliss, B.T. and Edwards,S.L.(1970) Industrial Demand for Transport, 
HMSO, London 
Pike,J.(1982) Major Factors Influencing Modal Choice in the UK Freight 
Market, Research Report no.52, Transport Operations Research Group, 
University of Newcastle upon Tyne 
Fowkes, A.E., Nash, C.A., Tweddle, G. and Whiteing, A.E. (1987) 
'Forecasting Freight Mode Choice' Focus on Logistics and Distribution 
Management, 6, 7, 20-28. 
Department of Transport (1987) 'Policy for Roads in England: 1987' 
HMSO, London. 
Financial Times, 30th March, 1989. 
Cooper,J.C. and Doganis,R.S. (1982) 'The Economics of Demountables in 
Distribution' Research Report no. 7, Transport Studies Group, 
Polytechnic of Central London. 
MIL Research Ltd. (1986) 'The Commercial Vehicle Market: Who, What, 
Why, Where.' Business Press International, London. 
British Business, 17 July 1987 (Department of Trade and Industry, 
London) . 
Mckinnon, A.C. (1982) 'Distribution by Rail in the United Kingdom', 
Geography, 67, 1, 51-4 
Steer, Davies and Gleave Ltd. (1989) The Right Tracks to Europe: The 
Regional and Environmental Impact of the Channel Tunnel. Transport 
2000, London. 
McKinnon, A.C. (1986) 'The Physical Distribution Strategies of 
Multiple Retailers', International Journal of Retailing, 1, 2, 49-63 
Simpkin,L.P.,Maier,J. and Lee,W.M.(1987) 'PDM and Inventory 
Management', Retai1,and Distribution Management, 15, 1, 57-59 
NED0 (1985), Factors Affecting the Cost of Physical Distribution to 
the Retail Trade, Unpublished report, EDC for the Distributive Trades, 
London. 
Mckinnon, A.C. (1985) 'The Distribution Systems of Supermarket 
Chains', Service Industries Journal, 5, 2. 
30. McKinnon,A.C. (1986) 'Multiple Retailers' Distribution Strategies: 
Effects on Patterns of Land Use and Traffic Flow' The Planner, 72, 7, 
16-20. 
31. Rushton,A.(1979) Improving Goods Delivery, National Materials Handling 
Centre, Cranfield 
32. McKinnon, A.C. (1987) 'Recent Trends in Warehousing Location' in J.C. 
Cooper (ed.) 'Logistics and Distribution Planning: Strategies for 
Management.' Kogan Page, London, 120-31. 
33. Williams,J. 'Automated Storage and Retrieval Systems' Logistics Today, 
1, 2, 4-6. 
34. Frost and Sullivan (1988) 'Automated Materials Handling Systems in 
Europe' London (Report summarised in Materials Handling News, May 
1988). 
35. Anon (1986) 'Automated Warehousing: Opting for the Evolutionary 
Approach', Retail and Distribution Management, 14, 4, 49-53 
36. Scott,C. and Cooper,J.C.(1985) 'Hub Operations in UK Parcels 
Distribution', Logistics Today, 4, 4, 4-10 
37. e.g. 'Watson-Gandy, C. (1987) 'Planning the Location of Depots' in 
Cooper,J.C. (ed.) Logistics and Distribution Planning: Strategies for 
Management, Kogan Page, London, 120-31. 
38. Stoker,R.B.(1978) 'Incorporating Market Characteristics into Physical 
Distribution Models', European Journal of Operational Research, 2, 
pp. 232-45 
McKinnon,A.C. (1989) Physical Distribution Systems. Routledge, 
London. 
39. Childerley,A.(1980) 'The Importance of Logistics to the UK Economy', 
International Journal of Physical Distribution and Materials 
Management, 10, 4, 185-92 
40. McKinnon,A.C. (1988) 'National Expenditure on Logistics in the UK' 
Focus on Physical Distribution and Logistics Management, 7, 8, 23-7. 
41. Delaney,R.V. (1984) 'Distribution Productivity: Old Myths and New 
Realities' paper cited in Coyle,J.L., Bardi,E.J. and Langley,C.J., The 
Management of Business Logistics, West Publishing Co., St. Paul. 
42. O'Brien,J.(1987) '1986/7 Distribution Cost Survey', Focus on Physical 
Distribution and Logistics Management, 6, 5, 3-6 
43. Whitehead Consulting Group Ltd.(1974) A National Survey of Physical 
Distribution Management, London 
44. McKinnon, A.C. ,(I9861 'Distributing Imported Goods To British 
Consumers', Retail and Distribution Management, 14, 5, 86-91 
45. Davies,G.(1984) Managing Export Distribution, Heinemann, London 
46. Centre for Physical Distribution Management (1984) 'Survey of Current 
Practices: UK Exporters to Europe', Focus on Physical Distribution 
Management, 3, 6, 3-5 
Davies,G., Fitchett,J. and Gumbrel1,K. (1988) 'The Benefits of 
Delivered Pricing' European Journal of Marketing, 22, 1, 47-56. 
47. Department of TransportIBritish Ports Association (1986) Transhipment 
of UK Deep Sea Trade, London. 
48. PIEDA (1987) Eurowestport: Pre-feasibility Study. Clyde Port 
Authority, Glasgow. 
49. PIEDA (1989) Channel Tunnel: the Impact on Scotland. Scottish 
Development Agency, Glasgow. 
50. Maeso-Castrillon,J. (1987) 'The Liberalisation of Cabotage 
Restrictions in the EC and its Impact on the UK Domestic Road Haulage 
Industry.' Unpublished USc. Dissertation, Polytechnic of Central 
London. 
51. Cooper,J.C, Browne,H. and Gretton,D. (1987) Freight Transport in the 
European Community: Making the Most of UK Opportunities, Transport 
Studies Group, Polytechnic of Central London. 
52. Whitehead Consulting Group Ltd., op.cit. 
53. Kearney, A.T. Ltd. (1980) Improving Productivity in Physical 
Distribution, CPDU, London 
54. Bowersox, D.J. and Daugherty,P.J.(1987) 'Emerging Patterns of 
Logistics Organisation' Journal of Business Logistics, 8, 1, 46-60 
55. UcKinnon, A.C. (1988) 'Physical Distribution' in Harshal1,J.N. et al., 
Services and Uneven Development, Oxford University Press, Oxford, 
pp.133-160. 
56. UcKinnon (1986) 'Distributing Imported Goods to British Customers', 
op.cit. 
57. The Grocer, 19th July, 1986. 
58. Kitcat and Aitken (1987) Distribution - A Revolution in notion. 
London. 
59. Cooper et al., (1987) op.cit. 
60. McKinnon, A.C. (1989) Physical Distribution Systems, op.cit. 
61. Green,H. (1988) 'Distribution Cost Survey.' Focus on Physical 
Distribution and Logistics Uanagement, 7, 7, 3-7. 
62. Christie, A.W., Prudhoe, J. and Hornzee,R.S.(1982) Dykes Act Lorry 
Controls: Their Use and Effects, Lab-Report no.1058, TRRL, Crowthorne 
63. McKinnon,A.C. (1989) 'Rail Freight Facilities Grants: Past Trends and 
Future Potential' ILDM Yearbook, Kogan Page, London. 97-100. 
64. Watts, H.D. (1981), The Branch Plant Economy: A Study of External 
Control, Longman, London. 
65. PIEDA (1984) Transport Costs in Peripheral Regions. ESA Research Paper 
no.9 Industry Department for Scotland, Edinburgh. 
66. Buchanan,C. and Partners (1986) Warehouse Development Trends, 
Department of the Environment, London 
67. ICL Ltd. (1987) Retailing Today, ICL, Slough. 
68. Davies,P., West,P.O. and Schmitt,L.A. 'Automatic Vehicle 
Identification for Transportation Monitoring and Control' in Transport 
for Tomorrow's Transport Requirements, Proceedings of the World 
Conference on Transport Research. Centre for Transportation Studies, 
Vancouver. 
69. ICL Ltd., op. cit. 
70. Willmott,A. (1988) 'The 1988 Distribution Software Guide' Focus on 
Physical Distribution and Logistics Management, 7, 5, 38-40. 
71. Institute of Logistics and Distribution Management (1987) 1987 Guide 
to Distribution Software, Corby. 
72. Clarke,M. (1989) 'The Evaluation of Materials Handling Systems: 
Warehouse Simulation - Challenge of the 1990s.' ILDM Yearbook, Kogan 
Page, London. 
73. Slater,A. (1986) 'A CALM Approach to Distribution' Focus on Physical 
Distribution and Logistics Management, 5, 5, 8-14. 
74. Parkin, J. and Probert, S. (1987) 'Information Technology in Road 
Haulage and Distribution' Focus on Logistics and Distribution 
Management, 6, 8, 14-26. 
Peters,M. (1988) 'Information Technology in Distribution' in 
Cooper,J.C. 'Logistics and Distribution Planning: Strategies for 
Management.' Kogan Page, London, 218-31. 
75. Willmott, op.cit. 
76. Slater, A. (1986) Handbook of Physical Distribution Software, Kogan 
Page, London. 
77. McKinnon, A.C. and Pratt, A.C. (1985) Jobs in Store: An Examination of 
the Employment Potential of Warehousing, Occasional Paper no.11, Dept. 
of Geography, University of Leicester 
78. Rajan,A. and Pearson,R.(1986) UK Occupational and Employment Trends to 
1990: An Employer-Based Study of the Trends and Their Underlying 
Causes, Butterworths, London 
79. McKinnon, A.C. (1989) Physical Distribution Systems, op.cit. 
Logistics in Sweden 
Joachim Borg and Sten Wandel  
Department  of Management and Economics 
Business Logisitcs and Transport Sys tems 
Linkoping University 
Linkoping, Sweden 
Introduction 
Geogra~hical Background 
Sweden has a total area of 410 928 sq krn. As regards size, it means that Sweden is one 
of the largest countries in Europe. However, considering the number of inhabitants 
Sweden has a less outstanding place. In 1986 the population was 8 381 515, which in 
turn means a density of population of 20.11 inhabitants per sq. krn. But two thirds of the 
population lives in the middle and the south parts of Sweden. 
Figure 1 shows the geographical position of Sweden in Europe and the characteristics of 
the country. The most distinguished of these are the long and narrow shape, the fact that 
it is separated from its largest market, EEC, with water barriers, and the transport on the 
Baltic as well on land is disturbed by ice and snow during a large part of the year. 
Figure 1 The Geographical Position of Sweden. 
Statistical Absuact ol Sweden (1988, p 31). 
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Economical Backmound 
In 1985 Sweden had a GDP of 763.4 millions of SEK. Per capita the GDP was 91 400 
SEKl which is about 10 % above the OECD average of 81 600 SEK2. 
During the twentieth century the share of occupation in the agricultural and forestry sector 
has stepwise decreased, figure 2. 
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Figure 2 The Share of Employment by Sectors in Sweden. 
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At the same time in the service sector, trade, communications, private and public 
services, increase significant of the share of occupation. The share of the industry sector 
increased to the first year of 1960, then there was a trendbreak and the share started to 
decreased. 
7 0 ~ - . - . - ~ - . - . . ~ - . - . - . - ~  
Sweden is an open economy. It is indicated by the share of the export of the GDP. The 
rate of export in market price in 1986 was approximately 28 %. If we look at the share of 
import, the average rate was 35 5%. 
SCB Nauonal accounts; Statistiska meddelanden, serie N. 
Statistical Absuact of Sweden (1988, p 494). 
Earlier, raw materials and semi finished goods such as ore and pulp were very important 
to the Swedish export, but today goods with high value added dominate the export, and 
the manufacture of fabricated metal products is the most important sector. This change 
has occurred during the last twenty years. In 1960 the manufacture of fabricated 
products accounts for 25 % of the Swedish export, and twenty years later more than 50 
%. 
More than 50 % of the Swedish export is destinated to traditional markets, especially to 
the Scandinavian countries and the EEC. EFTA and EEC countries constituted together 
two thirds of the value of trade in 1979 as well as 1984. The corresponding quantity of 
shares are 67 and 71 per cent respectively. The share of import from these countries has 
increased considerably due to the fact that Sweden has changes suppliers of oil from the 
Middle East to Norway and Great Britain. However the shares of export have decreased 
soixewhat. The European countries consequently forms an essential market for Swedish 
trade. 
Compared to the competing countries within the OECD Sweden has, during the last ten 
years, lost shares of export on the world market. A great part of the decrease is due to a 
relative increase in labour cost per unit. In the long run the shares of export to Asia and 
also to the United States will hopefully increase. 
Roughly speaking it is considered that the manufacturing industry has consolidated its 
market in Europe and expanded gradually in the United State, South America and the Far 
East. The trend is toward using more refined products in the manufacturing industry. The 
export of the wood industry to Europe, where it is firmly established, is expected to more 
or less keep it market shares. 
I. Physical Logistics Structures 
1.1 Inventories in the National Economy 
Figure 3 shows the inventory development in some sectors of the Swedish economy. 
During a period of ten years both ISIC 3 and ISIC 38 have a downwards trend in the 
volume of the total inventory. The Swedish trade of ISIC 61 and ISIC 62 show in 
contrast to the manufacturing sector a more constant and a weak increase of the 
inventories. Noticeably, is the development of the wholesales volume of inventory 
between 1982 and 1983, during which years a three times increase volume has occurred. 
The official statistics gives no comments of what has happened. What we know is that 
the calculation of the fixed inventory volume is based on the index of producers prices. 
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Figure 3 Stocks in Industry and Trade, In Fixed Prices (1980). 
Figure 4 gives us the general picture of recent inventory trends in the Swedish 
manufacturing industry, ISIC 3. It shows the development of the inventory ratio (total 
inventories divided by value added of production). 
Inventory Ratlo = Tot.lnv./Value added 
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Figure 4 Inventory Ratio in Manufacturing Sector, ISIC 3. 
We can observe that the inventory intensity at an aggregated level has decreased over a 
period of ten years. However this ratio could have been affected by the structural changes 
in the manufacturing industry in Sweden. The increase in specialization at each plant 
should have reduced the ratio,while the growth of metal and mechanical industry should 
have increased the inventort/value added ration. 
Figure 5 shows the structural development of the inventories in ISIC 3, manufacturing 
sector, between 1980 and 1987 in fixed prices (1980=100).The most dramatic inventory 
changes have taken place in finished goods of companies own production, as well as 
work in process, while raw material stock have been almost constant over this period of 
time. 
Source: Industrial Statistic, SCB Stocks Indusby I 1982:4.1, IB 10 SM 8502, IB 10 SM 8702 
Figure 5 The Structural Development of the Inventories in the Manufacturing Sector, 
ISIC 3. 
Let us now look som~what more closely at the different sectors in the manufacturing 
industry. Table 1 shows the total inventory turnover in days in 1975, 1980, and 1985. 
This twenty-six sectors represented in 1985 72 % of the value of production, 80 % of the 
number of workers, and 78 % of the total inventories of the entire manufacturing 
industry. 
ISIC Sector 
3 Manufacturing 
311 Food 
313 Beverages 
32 1 Textiles 
Year Total Change, +.- 
322 Clothes 
323 Leather 
324 Footwear 
Sawing 
Furniture 
Pulp 
Paper & Wall Board 
Paperpackin g 
Printing 
Chemicals 
Rubber 
Plastic 
Pottery 
Glass 
Mineral 
37 1 Iron & Steel 1975 257 
1980 234 - 8.9 
1985 121 - 48.3 (- 52.9) 
38 1 Metal products 1975 176 
1980 230 + 30.7 
1985 153 - 33.5 (- 13.1) 
382 Machinery 1975 300 
1980 338 + 12.7 
1985 200 - 40.8 (- 33.3) 
383 Electrical machinery 1975 303 
1980 318 + 5.0 
1985 287 - 9.7 (- 5.3) 
384 1 Shipbuilding 1975 380 
1980 510 + 34.2 
1985 463 - 9.3 (- 9.2) 
385 Instrument 1975 288 
1980 246 - 14.6 
1985 145 - 41.1 (49.6) 
Source: Borg, Pimlla (1988) 
Table 1 Inventory Turnover Times, in Days, in Sweden 1975, 1980, and 1985. Values 
in Parenthesis are the Difference between 1975 and 1980. (values marked by "*' were 
not available). 
One thing we can observe is that the total levels of the inventory turnover differ between 
the sectors. Between the highest and the lowest level the difference is more then eight 
times as big. Some explanatory factors can be given1: 
1 . Many of the companies have a high share of export. It amounts to 80 to 90 % 
of the total turnover. Swedish companies are at a long distance from their 
market which for instance means that the lead time from order to delivery to 
the customer is long. This causes the manufacturer to increase their output 
inventory in order to be able to keep pre-arranged dates of delivery. 
2 . Because of the uncertainty in the market the total inventory stock is higher than 
normal. Totally this makes the inventory turnover low. 
3 . The considerable difference in inventory turnover level is caused by the 
production technology in the sector. Industries with process technology has 
lower inventory turnover in days than sectors with mainly batch production. 
Borg, Pinilla (1988). 
4 . Within the Swedish industry great efforts have been made to reduce the capital 
of goods. A drastic reduction in the inventory levels have been reported for 
parts of plants or individual business units in Sweden caused by the 
introduction of new manufacturing and logistics techniques1. The best 
principle seems to be first to simplify the material flow with flow shop layout 
and JIT inside the plant, then to automate with robots, FMS, and other CIM 
technologies. 
Some other causes are suggested? 
5 . In 1976 the Swedish government subsedized the industry it they build up 
inventories with the purpose of keeping the level of unemployment 1ow.The 
companies needed longer periods of time than usual to reduce the inventories 
and many of them stored too too much of the wrong products, which, 
naturally, caused problems. 
6 . The real rate of interest. The cost of borrowed capital i.e. the interest rate 
minus inflation, increased drastically from the beginning of the seventies and 
onwards. The rentability of measures taken to reduce the capital tied up 
increased therefore considerably. 
7 . Solidity. Apart from the cost of borrowed capital, the negative trend of the 
solidity in Swedish industry has also influenced the development . 
8 . Profitablity. The poor profitability in Swedish industry calculated as returns 
on own capital. 
In a study of the 77 of the most important Swedish companies during the period 1965 - 
77 there was a need of 0.33 SEK in capital of inventory for each of turnover S E K ~ .  
During the period 1983 to 1984 the corresponding relation was 0.23 SEK, figure 6. This 
reduction is equivalent with 33 % less inventories or 50 000 million SEK less capital if 
adjusted for expected impacts of business cycles. These large companies gained 
approximately 6 % lower production cost via the lower inventories, if all other costs were 
equal and inventory cost we assumed to be 30 %. 
Wandel (1988a). 
Karlof el al. (1986). 
Karlijf et al (1986). 
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Figure 6 LnventoryISales Ratios for the 77 Largest Companies on the Swedish Stock 
Exchange. (Karlof et a1 1986, p 73) 
A list of the top eight Swedish companies in inventory reduction looks like this: 
Company Product 9% Reduction 1975 - 85 
Nobel Chemical 62 
Sandvik Metal 50 
S KF Roll bearing 4 3 
Atlas Copco Drills 4 1 
Eric son Telecom 40 
SCA Pulp Paper 35 
Volvo Car, Trucks 3 3 
SAAB Scania Car, Trucks, Aircraft 33 
Electrolux White Products 29 
Source: Karldf et a1 (1987, p 8 5 )  
1.2 Transportation Systems 
Infrastructure and ODerator Structure 
The Road Network 
In Sweden the government, the municipalities, and private groups are each responsible 
for their parts of the road network. 
In 1986 the Swedish Road Administration was responsible for 98 174 km of public 
roads. And it offers financial resources for construction and maintenance of the most 
important municipal roads. 
The total length of the public road network can be divided up by the type of surface used. 
In 1987 the distribution was approximately 46 % asphalt roads, 24 % oil graveled roads, 
and 31 % gravelled roads. Between 1950 and 1986 the total length of the network 
increased from 90 000 km to some odd 98 000 km. In 1950 only 7 % of the public road 
network was surfaced. During ihe 1960'ies the share of surfaced roads increased 
considerably, mostly due to the fact that the oil gravel started to be used this time. 
Also, since 1950 the carrying capacity of the road network has increased due to increases 
in the allowed maximum axle loads. This rise was caused by on one hand of 
improvement of the road surface, and on the other hand on the capacity of the 
embankments. The limitation of the capacity of bridges and road overpasses is the main 
restriction to further increase in the carrying capacity of the road network. 
The maximal length for truck and trailer combinations is 24 meter, which is considerable 
longer than 18 meter in EEC and 22 meter in Finland. The maximal gross weight is 52.4 
ton. 
The traffic flow on the public road network are concentrated to the most important roads, 
and around the big cities.On the public roads the average of the traffic flow amounts to 
1 000 pairs of axles per twenty-four hours. In the county of Stockholm the traffic flow is 
approximately 3 000, while in the north part of Sweden and on the island of Gotland it 
amounts to about 500 pairs of axles per twenty-four hoursl. 
The long haul trading is dominated by three forwarders and short haul by small lorry 
centrals. Most operators have one or a few lomes. However,'larger operators are 
increasing their market shares. 
Railway Network 
In 1986 the total length of lines amounted to 11 715 km. Out of this lines, 64 % were 
electrified. During a period of ten years the length of lines decreased by 3 %. Regarding 
the rolling stock, in 1986 the freight carrying cars were 37 824, which is a reduction of 
23 % since 1976. The total loading capacity was, in 1986, more than 1 million tons 
distributed between covered cars and open cars, 28 % and 72 % respectively. Ln 1988 the 
Swedish Road Administration was divided into two separate organizations one 
responsible for the infrastructure, the other for operations and the rolling stock. 
Sea Transport and Ports 
Since the Second World War the Swedish merchant fleet has expanded dramatically. 
During the latter part of the 1960'ies and the beginning of the 1970 ies the Swedish 
merchant fleet suffered an extensive structural change and reduction partly due to the 
relatively increase in labour costs. 
The aim was to reach large economy of scale advantages for ships, material handling, and 
harbour facilities. Large amounts of money were invested in transportation systems 
which consisted of containers and other unit load freight carriers. The specialization had 
far-reaching consequences for the structure of Swedish harbours. Furthermore 
restructuring involves extensive international cooperation between Swedish and foreign 
shipping companies. Today Swedish shipping companies are among the most modem in 
the world. The major part is engaged in international traffic, which is of great importance 
to the Swedish balance of trade. 
In Sweden there are approximately 250 harbours, but only 25 of them are used as 
harbours for the Swedish trade. Since almost all harbours are run by the municipals there 
is an oversupply of harbours. There is an oversupply of pons facilities which partly due 
to the fact that municipals are responsible for the most parts. 
Since the increase of the minimal volume of goods required to keep up direct calls of liner 
shipping, the diversified harbours serves as central harbours for a large surrounding area. 
For instance, the harbours in Gothenburg and Helsingborg serve as central harbours. 
Coalpared to the harbours for special goods, the diversified harbours have increased their 
market share, as a consequence of the good service they can offer their customers. 
Another cause to the increase in the market share is that the liner shipping has at many 
harbours ceased of the development of land transport and the establishment of container 
traffic . 
Airports 
The Swedish domestic air transport is dominated by Scandinavian Airline System, SAS, 
Linjeflyg, LIN. However, several smaller airlines have increased their market shares due 
to the growth in regional air routes. 
In Sweden there are governmental, municipal, military, and private airports. Most part of 
the airports are municipal, while the airports of most importance are governmental. 1 4 of 
the airports are run by the governmental, and 31 are under municipal concern. 
A General View of Goods Freight 
In 1986 the amount of the total domestic performed ton-km was 50 900 million. 
During most of the 1970 ies the ton-km increased and in 1979 reached 53 300 million. 
Between 1980 and 1983 the ton-lan decreased somewhat, but in 1984 it was still 
50 000 million to-km. 
Figure 7 shows the development of the domestic performed ton-km between 1973 and 
1986. 
Domestlc Performed ton-km 
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Source: TransportrAdet (1982, 1983) and SCB (1985). 
Figure 7 Domestic Performed Ton-km in 1973 - 1986. 
More precisely, 45 % of all performed ton-km in Sweden in 1986 were performed by 
lomes. In relation to transported goods in ton, it is more than 85 %, due to a large 
amount of short haulage. In the same year the railway transport stands for 36.3 %, and 
the sea transport for 18.6 % of performed ton-km. Compared to the long-&stance-road 
transport, over the distance of 100 km, the share of performed ton-km was nearly the 
same as for rail transport. The ton-km in the domestic air freight is still rather 
insignificant, but satisfies however an important function when high speed is required. 
The trend for air freight is that spare parts and high-value goods dominate the volume of 
freight. 
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Source: SCB Statistical Abstract of Sweden (1980 and 1988). 
Figure 8 Mean Haulage Distance, km. 
Figure.8 shows the mean haulage distance for road transport and rail transport. The 
distance for both of the transport modes has increased. As regards road vansport the 
mean haulage distance has increased front 44 km in 1973 to 78 km in 1986. Average 
increase per year has been approximately 5 %. As for rail transport i t  has increased from 
296 km in 1973 to 33 1 km in 1986. Here the average increase is more moderate with 
only 2 % per year. 
Source: SCB Statistical Abstract of Sweden (1980 and 1988). 
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Railway, domestic traffic. 
Sea, loaded to inland ports. 
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Figure 9 Goods Camed in Million Ton.between 1972 and 1986. 
L 
k h A ; $ ; ; ~ ~ A t A A P ,  I I I I I I I i
Figure 9, above, shows the goods transported in ton during the same period, 1973 to 
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1986. For road transport as well as rail transport, the transported goods in ton have 
decreased. For road transport it means a decrease from 366 million ton in 1973 to 257 
million ton in 1986. On the average per year it is a reduction of 4 %. For rail transport the 
transported volume of goods was 68 million ton in 1973 and in 1986 it was 56 million 
ton. It is less a than 1 % decrease each year. 
Sea transport of domestic freight, loaded to inland pons, is rather constant over the 
fourteen years. The variation has been between 13 and 17 million ton. 
The share of air freight has, during the same period of time increased more than 65 9%. 
Modal S ~ l i t  
Regarding different means of transport, many projects clearly shows that there has been a 
shift in market shares. 
Since the 1970'ies there has been a shift from rail transport to road transport. And there 
has been a shift from sea transport to rail and road transport. What we can see is that fast 
transports with a regional network has acquired market shares from modes with low 
speed and coarse network. 
Figure 10 shows how railway transport lost market share to road transport also in very 
long distance haulage. During recent years the development has changed and railway 
transport now has a somewhat lower market share than road transport in distances over 
j-p Railway 
Source: Lumsden (1986, p 24) and Transportrildet 
Figure 10 The Relative Market Share in Ton-krn for Railway and Road Transport in 
Different Transport Distances in 1970 and 1978, excl. ore. 
Noticeably the road transport also compete with very long distance transports. The fight 
between road and rail is not only caused by the distance, it is also caused by the weight 
and type of goods. The market share of the rail transport are especially high for wood 
Lumsden (1986). 
products and distances over 300 km. The market share are very low for food, building 
material, and fabricated metal products, machinery, and equipment. This is true also at 
long distances. 
Concerning the sea transport, it is principally from the continental traffic that road and rail 
transport took market shares. Between 1979 and 1977 the share of sea transport in the 
international traffic decreased from 70 to 60 %. It was not due to a redismbution between 
the transport modes, but the fact that there occurred a new demand of transport which 
could be satisfied by high speed transportl. 
The future development depends, on one hand on the growth of the total demand, and on 
the other hand on the change of the supply of transport. An important factor in this 
context is the economical development and especially the prices of fuel. Other causes are 
the possibilities for the traffic companies to utilize and market the available resources in 
the best way. 
In the international trade the modal split is very interesting and clear. 
The following table, table 2, shows the mode of transport in the international trade in 
1986, (excl ore and oil). 
Mode of Transport Export Import 
T o n  Value Ton Value 
Sea Transport 62 36 66 26 
Railway 14 9 1 1  26 
Road Transuon 24 49 22 5 7 
Air ~ r e i ~ h t '  0.1 6 0.1 8 
100 100 100 100 % 
Source: Kommunikationsdepartementer (1987) and Sfatistiska Meddelanden Serie T 
Table 2 The Mode of Transport in the International Trade in Sweden in 1986. 
This table shows that nowadays road freight is the most important mode of transportation 
in terms of the value of the goods transported in the international trade while air freight 
constitute a transport service of the same value as the railways. 
Lumsden (1986). 
On the basis of these facts it is possible to compare the market shares for sea transport 
and railway on the one hand and road freight and air freight on the other hand. The latter 
two modes of transport represent not only the modem system for high value goods,but 
also form part of the most advanced combined systems of transport in ~ u r o ~ e l .  
Inclusive international sea transport along the Swedish coast the total transportation in 
Sweden runs up to more then 70 milliards of ton-krn. Short way distance by road freight 
(less then 10 km) correspond to 10 per cent, long way distance to 50 per cent and 
international long way distance freight to 40 per cent of the total transportation. Of the 
domestic transport, the road freight transport stands for 55 per cent, railway transport for 
33 per cent and sea transport for 12 per cent. The share of road freight transport stands 
for approximately 15-20 per cent (in ton) of the exported goods and less then 15 per cent 
of the import. The freight of sea transport stands for more then 65 per cent of the export, 
while its share of import, which depends on the procurement of oil, approximately 80 per 
cent. 
Figure 1 1 shows more in detail the development of the modal split between 1968 and 
1986, expressed in import value. Together with air freight the road transport bas taken 
more and more of the market share. 
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Source: Wandel (1988a) and Statistiska Meddelanden Seric T 
Figure 11 Modal Split of Import Value. 
Kommunikationsdepartimentet (1987). 
1.4 Warehousing, Materials Handling and Packaging 
Warehouse 
In the rate of deprecation used is 4 % in order to calculate the capital cost1 for investments 
in warehousing, the following trend is seen2 in table 3. In same table calculating the area 
has been used, with the basis of figures about investments in warehousing, we reach the 
following figures per sq. meters (fixed prices 1970). 
Current h c e s  3 149 6 091 10 280 18 464 Million SEK 
Fixed Prices 3 149 4 143 4 249 7 632 Million SEK 
(1970) 
Cost per Sq. meter 159 168 149 3 SEK 
Table 3 Investments in Warehousing, Current and Fixed Prices, and Cost per Sq. 
Meter. 
It can be seen that during this period of ten years it has become increasingly expensive. In 
this figures no considerations has been taken to the fact that some warehousing have been 
discarded. Furthermore, there is other factors which most likely is of great importance 
for the estimation. During the 1970 ies rather many AS/RS where built in Sweden and 
their high increased successively. At the beginning of 1970 ies the warehouses were 
commonly of a high of 15 to 20 meters, at the end of 1970 ies some warehouses of 30 to 
40 meters had been built. Consequently a capital cost per sq. meter area of 149 SEK (in 
1970 years prices) most likely carries a larger volume of inventory in 1980 then in 1975 
and then in 1970. Principally the capital cost the ground has been replaced by a cost for 
equipment, since the latter becomes considerably larger at ASBS configurations. The 
efficiency in the use of warehousing has increased most considerably during 1970 ies. 
Interest 12.5 %. 
Agrcn (1983, p 60) 
Interest 12.45 % 
Materials Handling 
The cost of material handling, can be divided up in physical costs that is wages direct 
associated with the physical handling and costs for the equipment. 
In turn the physical cost can be divided in two parts. The first is personal working with 
the actual movement of the goods such as drivers of forklifts and cranes. The second 
consists of personal responsible for packaging and storing. 
The number of employees registered in this professional groups (which work more than 
20  Wweek) shows in table 41. 
Table 4 Number of Employees Responsible for Materials Handling. 
Relating this figures the number of goods in ton which has been transported and handled 
during the same three years, the following figures in table 5 are reached? 
1970 1975 19 8 0 1 9 8 6 ~  
5 029 4 561 4 391 3 550 Ton per person 
Table 5 Number of Goods in Ton Per Person. 
The efficiency calculated in tons handled per employee, as above, in this professional 
groups has decreased successively. There are several reasons for this trend. Working 
hours was reduced during 1970 ies. In 1973 a reduction of number of working hours 
from 42.5 to 40  hours per week was done. 
Agren (1983 p 55). 
Excl. air freight. 
Sta~~stical  Abstarct of Sweden (1980). 
In 1977 a fifth week of holiday was introduced. Together these two measures resulted in 
decrease of working hours approximately 7.9 %. Also during this period the absence 
caused by illness increased. 
A calculation of the costs on the basis of the average of wages and the number of 
employees in those professional groups gives the following result in table 6. 
Current Prices 3 072 6 193 9 247 11 720 Million SEK. 
Cost per Ton 5.10 7.20 7.50 10.80 SEK per ton. 
(1970) 
Table 6 Total Cost and Cost per Ton for Employees Working with Materials Handling. 
A considerable decrease in the efficiency can be noticed during 1970 and 1975 constitute 
as much as 40 %. And price is more then two-times high in 1986 then in 1980.It is 
difficult to figure out the causes for this. Possibly one reason can be the considerable 
wage increases in the mid-seventies. 
In the second category of costs, that is costs for equipment used primarely in handling 
and storing are found.This cost includes deprecations1 as well as capital costs. The actual 
working expenses are considered to be very low and consequently left out. In table 7 the 
capital costs for these three years are the following. 
1970  1975 1980 1 9 8 6 ~ 7 ~  
Capital Costs 829 1 352 2 382 3 870 Million SEK 
Table 7 Capital Costs for Equipment in Materials Handling. 
Economical life, 8 year, interest 12.45 %. 
SCB, Industrial Statistic 1978 - 1986. 
Interest 12.5 %. 
A total cost of a package can be divided into three parts; transport packaging, consumer 
packaging, and printing costs. The cost of transport packaging amounts to approximately 
46 %, the consumer packaging 44 %, and printing costs for 10 %l. Table 8 shows the 
following. 
Total Cost 2 125 3 300 5600 10 800 Mllion SEK 
Excl printing 2 010 3 120 5 295 10 220 Million SEK 
COSLS 
Fixed Prices 2 010 2 120 2 190 4 224 Million SEK 
(1970) 
Trend extrapolation from previous years. 
Table 8 The Total Cost of Packages, the Total Cost excl. Printing Costs in Current and 
Fixed Prices (1970). 
Table 9 shows the distribution of the total cost of packaging in different sectors in 1980. 
It is difficult to distinguish a pattern in the relation between the cost of packaging and the 
market value. Most of the sectors had a relationship below one. Not suprisingly the food 
and the chemical sector, ISIC 31 and 35 respectively showed considerably higher 
relations due to the nature of the products as regards liability to damage, requirements of 
hygiene, leakage etc. 
Sector Cos t  Market Value Relation 
Million SEK Million SEK 9% 
Minine 2 11 3834 0.3 
" 
Food 3 1 2 401 41 229 5.8 
Textiles 
Wood 
Pulp 
Chemical 
Cement 
Iron 
Metal 
Machines 
Tele 
Transport 
Other 
Eleclricity, 
heating 
Construction 
Trade 6 444 
Tota l  5 295 
Table 9 Packaging Cosi :!. Different Sectors in 1980, Current Prices. 
1 Esseltepac - Norrkoping, Sweden, Agrcn (: 28 : .  ; I  6 ?I, 
-96 - 
1.5 Distribution Channels and Patterns 
Wholesales Trade 
Figure 12 shows Swedish wholesale in 1983 divided into groups of commodities. 
Consumer goods constitutes only 40 % of the total wholesale and hardly 25 % is food. 
The most important part is goods, 43 %, which are used as input in the industry or 
consumed by another end-consumer, for instance as in the case of construction sector. 
Furrhermore, there exist a third main group, 17 %, which includes such products as 
transport and fuel which are used by producers as well as consumers. 
Both Producer .ad 10 
Coarumer Goods r ; ~  
Producer Goods 
Durable Goods 
Consumer Goods 
23 9c 
Food 
Source: Larsson (1 987, p 13) and SCB Partihandelsstatistiken 
Figure 12 The Swedish Wholesale in 1983 Divided into Groups of Commodities. 
The traditional view of the wholesaler is that he should serve as an intermediary between 
the producer and the retailer. This view has, however, decreased gradually during the 
latest 10-20 years, especially in certain sectors such as food and textile retailing. This 
implied that many wholesaling companies have disappeared. The main causes to this 
development are* : 
1 . A number of large retailing companies, after with a considerable network of 
shops, have developed. For many of those i t  is more profitable to buy directly 
from the producer and distribute the goods via the companies own centralized 
warehouses. 
Larsson (1987). 
2 . Small retailing companies have joined in voluntary chains. The management of 
the chain settles contracts with the producer on behalf of the members. The 
g o d s  are delivered either straight to the retailers or via a centralized 
warehouse organized by the chain. 
3 . Some of the goods, for example, furniture, are so bulky and so unwieldy that 
distribution to retailers are not profitable. 
4 . As a consequence of the increasing use of branded goods the producer has 
taken over part of the work at the market which was earlier done by the 
wholesaler. 
Figure 13 shows the change in the number of wholesales since the beginning of the 
1930 ies. 
Source: Larsson (1987. p 19) 
Figure 13 Number of Wholesalers 1931-1982. 
Between 193 1 and 195 1 the number of companies increased by more than 70 % as a 
consequence of the extensive expansion of the industry after the end of the Second World 
War. During the subsequent period of 20 years the increase only reached 18 % despite a 
relatively considerable growth of the volume. The number of mergers increased during 
the 1960 ies which counteracted an increase in the number of companies.The average 
number of employees per company rose from 7.7 to 9.1 during the same period. 
During the 1950 ies and 1960 ies the large change of structures took place in retailing 
which caused many shops to close and caused an increase in the development of chains. 
It also influenced the suppliers of the retailers. Many small wholesalers disappeared or 
merged and a number of small regional inventories which served shops in areas 
considerably larger than earlier. 
Re tailing 
In 1984 retailing companies were allocated as in the following table, table 10: 
Number of Employees Number of Companies % 
Sum 
No emplovees 
- - 
Total 73 545 
Source: Larsson (1987, p 25), CFR Centrala Fbrelagsregistret. 
Table 10 The Allocation of Retailing Companies. 
As few as some 80 companies have more than 200 employees which is considered as the 
limit to large-scale enterprises in industrial contexts. This only corresponds to 3 per 
thousand of all companies with employees. Funhermore, the number of what can be seen 
as middle sized companies, with 20 - 199 employees, is relatively low, approximately 5 
% of the total number. According to this classification retailing is a pronounced small- 
scale-enterprise sector. More than 50% of all companies have no employees. A study 
shows that there have been no obvious changes in the distribution of sizes since the rnid- 
seventies'. 
Larsson (1982). 
Retailing can be divided into three different form of integration: 
1 . Branch companies - which include retailing companies that mainly work 
with one sector and that own and run, with a centralized management, at least 
five shops. These are not members of voluntary chains. 
2 .  Voluntary chains - an economic organization between independent 
companies meant to improve the salesmanship of the individual companies 
through common measures. 
3 .  Independent companies - companies which are not tied to a branch 
company nor to a voluntary chain. 
Table 11 shows how the market shares in turnover in large retailing sectors are 
distributed among the the different form of integration. 
Sector Market Share 5% 
Branch Shop Voluntary Chain Shop Standing 
by Itself 
De~artment Store 98 2 
~ o o d  23 56 21 
Clothing 29 10 61 
Furniture 26 27 4 7 
Radio & T:levision 5 4 1 54 
Tobacco & Newspaper 29 7 1 
Watches, Optics & Gold 17 22 61 
Source: Larsson (1987, p 32) 
Table 11 The Market Shares in Turnover in Large Retailing Sectors are Distributed 
Among the Different Forum of Integration. 
1.5 Logistics Costs and Efficiency 
Logistic costs include transport, storage, handling, warehousing, equipment, packaging, 
and damage. 
Table 12 shows the total cost of logistics for the year 1970, 1975, 1980, and 19861. 
Total Costs of 26 238 47 603 85 139 144 068 Million SEK 
Logistics 
GDP 151 929 267 416 470 705 815 414 Million SEK 
TCLIGDP 17.3 17.8 18.1 17.7 % 
Table 12 The Total Costs of Logistics (TCL), Gross Domestic Product (GDP), and the 
Relation TCLIGDP. 
Nationally it is interesting to study the efficiency by looking at the total costs of logistics, 
TCL, related to the Swedish GDP in factor prices. The GDP and the relation TCLIGDP is 
indicated in the same table. 
Divided in to the different kinds of costs we get following result, table 13. 
Transport 6.9 6.7 6.7 7.3 
Inventory carrying 2.7 2.7 3.4 2.8 
Handling 2.8 3.2 2.7 2.0 
Equipment 3.5 3.9 4.1 4.3 
Package and damages 1.4 1.3 1.2 1.3 
-- 
17.3 17.8 18.1 17.7 
Source: Agren (1983) 
Table 13 The Logistic Costs Divided in to Different Kinds of Costs. 
Year 1970, 1975, and 1980 (Agren 1983), and Year 1986 (Borg 1990). 
Consequently it is clear that the share of costs of logistics in society has increase 
continually during 1970 ies. This is true despite of the fact that the sector which has 
grown the most in Sweden, in relation to the GDP, consists of private and public services 
while logistic costs mainly is found within the manufacturing sector, ISIC 3, trade, 
ISIC 6, and transport , ISIC 71. 
Table 14 shows the relative size if logistic costs in 1980 for some sectors in the Swedish 
economy. 
LOGISTIC COSTS 
ISIC Sector Value Million 9% of % of 
Added SEK Value Sales 
Added 
1 +2 Agricultural, Mning 19300 6300 32.6 
3 Manufacturing 1 1 1  000 48800 44 .O 15.7 
36 - Cement 4500  2100 47.0 26.4 
37 - Iron, metals 8600 4900  56.3 18.5 
384 - Transport, equipment 15 500 3 300 21.4 9.7 
4 Electricity, gas, water 13 100 700 4.9 
5 Construction 38700 1 OOO 2.5 
6 Trade, restaurants, hotel 58 300 23 900 40.1 
7 Transport, communication 31 700 2 300 7.4 
Unspecified 3 500 
1-7 Material Sectors 272 100 86 400 31.8 
8+9 Other Service 196000 0 
Source: Agren (1983), Wandel (1984), UN Industrial Statistic, National Account 
Table 14 Relative Size of Logistic Costs in 1980 for Some Sectors in the Swedish 
Economy. 
Table 15 shows the components in the logistic costs in relation to market value in the 
different branches respectively, and the ratio valuelweight, and inventory carrying cost in 
relation to weight. 
For the goods with a high ratio of valuelweight, principally the transportation costs are 
lower, but the relation is however inverted in the case of inventory carrying cost. 
Furthermore, the inventory carrying cost is lower for the more expensive transports. 
Sector Transport Inventory Inventory Packaging Market Value/ Inv. holding cost 
% carrying holding % value ton per ton 
cost cost O/c SEK 
Transpon 1.6 3 -4 3.7 1,O 9,7 82200 3030 
384 
Fabricared 1,6 3,9 4 ,4 0.9 10,8 18900 830 
metal, 381 
Machinew 2,4 6,O 4 $6 0.6 13,6 57400 2660 
382 
Electrical 3.5 5,5 4 $0 0 3  
Food 4.2 1,4 4 ,O 5,8 15,4 9200 370 
3 1 
Chemical 11.4 1,9 2 $0 1.7 17.0 2100 40 
35 
Textde 4,6 3,8 8 $0 0 3  17.3 87800 7000 
32 
Pulp 6.3 1,4 8,7 1.2 17,6 8300 720 
34 
Iron and Steel 5,2 4 2  8,6 0.5 18,5 2800 240 
37 
Other 7,5 4,7 4,9 0,7 17,8 (205500) 
385139 
Wood 11,4 2,9 8 ,O 0,5 22.8 4800 380 
33 
Non-metallic 14.3 2.2 7.9 2,O 26.4 1100 90 
mineral, 36 
Source: Agren (1983) 
Table 15 The Components in the Logistic Costs in Relation to Market Value in the 
Different Branches Respectively, and the Ratio Value~Weight and the Ratio Inventory 
Carrying CosWeight. 
11. Managerial Structures and Strategies. 
11.1 Organizational and Institutional Structures. 
In view of the change in focus in the industrial enterprise which has taken place during 
the last two decades, the companies have undertaken many and drastic measures. To sum 
up it can be said that this change in focus has implied a shift from the actual production 
i.e. the products manufactured, to marketing in this case from the company to the 
market'. A triggering factor in this change of focus is the increasingly keener 
competition, which can be noticed in the higher supplies covering larger geographic areas 
and the more intensive work to influence the market2. By studying this change a shift in 
the structure can be noticed both as regards the organization of the logistic chains and the 
organization of the company as such. 
For example, the reasons for changes in the structure of companies logistic chains have 
been: 
* increased centralization of inventories 
* customized production 
Consequently, the earlier conception of decentralized storing has now developed into 
centralized storing. Some of the causes are? 
1 . The increased consciousness of the capital cost at inventories. 
2 . Several inventories on the market makes it more difficult to survey the 
situation. 
3 . Improved systems of information and communication have made it possible to 
improve information connections to customers and forwarders. 
4 . A change to customized production has decreased the importance of 
inventories. 
5 . The traditional role of wholesalers has partly disappeared. The role has 
changed into that at so called information brookers which means communicate 
contacts and informations. 
Ericsson & Persson (1981). 
Storhagen (1987). 
Abrahamsson, Borg & Slorhagen (1988). 
Companies transition to an increasingly customized production has been noticed during 
the latest decade. To a large extent this growth in the share of customized production has 
been initiated by the keen competition the countries in the west experienced when Japan 
entered their market. The development has accelerated as the Japanese competition has 
started to be considered a real threat. But also factors such as growing differentiation of 
products, and the technological development, for instance FMS, have contributed to the 
development of customized production1. 
From a logistical point of view there has also been a development within the organization 
of the companies. 
The task to organize the companies activities regards control, planning, responsibility and 
coordination of the physical flow of g o d s  have change drastically. Between different 
departments in the company earlier there were no overall responsibilities of the control of 
the material flow. Companies have more and more established special departments of 
logistics. The change to this departments has been gradually. First it started with one 
department responsible for the materials management and one responsitle for the physical 
distribution. Later there was a gradual irltegration of the two departments as well as the 
production control. 
In this case the interest is not limited to the operational level. The management of the 
company also have an interest of these problems, and they can also see prerequisite of 
higher competitive advantages on strategic level. 
Finally the development within the company in the future can increase the emphasis on 
the three kinds of bridge-constructions2. 
1 .  Within the internal operative process. 
* integrated planning of the delivery, inventories, assembly, production of 
detailed parts, and material supply. 
* stockless production, short exchange of die, and small batches. 
* lots of influence of Japanese production philosophy. 
Agren (1989). 
Sm, Ericsson & Backman (1985). 
2 .  Toward customers and suppliers. 
The concept market orientated production is not restricted by the borders of the 
company but develops to a large extent 
* correlated mutual planning. 
* stockless systems of deliveries and transportation systems with high 
performance. 
3 .  In the dimension product development - design - internal flow of 
goods and products 
* the participation of suppliers and customers in this process. 
* increased use of modules in the structure of products and increased 
utilization of computers in order to integrate the process. 
11.2 Economic Regulation of Logistics Activity 
Transmrt Policv 
In the period between 1940 and 1963 strong regulations apply for the issue of transport 
licences in order to protect the state railways. After 1963 a gradual liberation of the 
system started which took place in three phased: 
Phase I starts during 1964. Several exemptions from the compulsory issue of a licence 
were announced. demands for the proof of the necessity for issue of a new licence or 
expansion of capacity became less saingent and an annual increase on lomes capacity by 
15 % was allowed without being necessary to prove its necessity. Regarding tariffs every 
tr&sport mode became responsible for their adjustment so that to cover it's cost. 
Phase I1 started in 1966. Lomes below four tonnes gross weight and special transport 
vehicles e.g. tanks exempted from the obligation to justify the necessity for the issue of a 
new licence or for the expansion of their capacity. The capacity of the rest vehicles could 
by 20 % per yearly. 
Phase Ill started in 1968. During this phase all regulations regarding capacity should 
have been abolished and only !'qualityv criteria of entry should remain. In 1972 quality 
requirements for entry to the market became more strict. In 1978 quantity restrictions on 
the separation of the market ceased into regions. Also railways were not obliged to issue 
fixed prices and thus they had the opportunity to make discounts. 
As a consequence of a political decision in 1963 regarding traffic, the existing regulations 
which restricted competition were removed, and neutrality of competition was to be 
aimed at between the different type of traffic. 
In 1979 another decision was passed involving a separation of the responsibility for costs 
and payments. This was done in order to present that types of traffic would be come 
scarcely used because of scaringly high fees2.h this decision the socioeconomic effects 
were considered through extendingly the responsibility of costs to include external effects 
Kritz (1976). 
TFK (1982). 
as well as through the fact that the government connected transport policy to a larger 
extent to regional and indusmal policies'. 
Inventorv Taxation 
From an accounting- and taxation point of view, the possibilities to record available 
inventories have changed over the years. During a number of years it has, from a tax law 
point of view, been possible to deposit a certain share of companies inventory to a so 
called reserve stock. The taxable allowance for a companies reserve stock fund has, in 
accordance with applicable tax legislation allowed a maximum limit as large as 
60 % of the value of inventories after the inventories have been marked down due to 
obsolescence etc. Hence, 60 % of an increase in inventories is deductible from the taxable 
profit. The profit is about 52%. 
The above mentioned legislation has of late been sharpened and implies that the reserve 
stock can be accounted for 50 % of the average of the two previous years'posted 
inventory value. However, instead of just writing down the inventory by 50 %, another 
possibility is now available. A company can instead use a combination of the above 
mentioned statute - a statute that bears reference to depositing funds to a intracompany 
profit adjustment fund. This possibility is especially favourable for wage-intensive 
companies, for example companies in the service sector. Deposits to the intracompany 
profit adjustment fund can at the maximum entail 20 % of the year's total paid salary 
costs. Ln this case deposits to the reserve stock are in limited to 35 % of the inventories 
value2. 
This for Sweden unique inventory "subsedies" gives an investment to invest in more 
stocks than other companies. 
IrestShl and Tarkowski (1988). 
Anderson e l  a1 (1 989). 
11.3 Information Technologies 
A General view 
The following examples of informatics gives initiated innovations in industry1: 
* JIT deliveries of only immediately needed directly to the point of 
use. Requires on the minute, small, and frequent transport and 
advanced information systems for exception reporting and 
rerouting. 
* Sell first than produce. Requires transport of many small flows 
across wide distances, ED1 ordering and electronic markets. 
* Computer integrated manufacturing. Small batch deliveries and 
perhaps reduced transport needs due to local production together 
with ED1 for CAD and orders. 
* Centralized storage located near transport, terminals. Requires 
fast transport of many small parcels to many different places, 
which demands consolidation terminals and ED1 to prepare the 
transport chain downstream. 
The penetration of these innovations has a large impact on the logistic cost, which 
accounts for some 40 % of the assets in a Swedish manufacturing company2. Excellence 
in logistics not only gives a cost advantage but also increases the revenues due to 
competitive delivery services, as short and reliable lead time, and the sales of logistic 
services and hardware. 
The price to presmda ratio for microelectronic products and thereby telecommunications 
and computers can be expected to continue to drop at the same rapid rate as in the past ten 
years. Even with current prices, many beneficial applications have not yet been invented 
and the invented ones not yet fully implemented. Hence, we are only in the beginning of 
an evolution where telematics considerable will conmbute to economic growth and 
restructuring. 
Wandel (1988b). 
SRF (1982). 
In the transport sector there is a need to have access to the same updated information at 
the same time in many locations of which some are in vehicles under way. This results in 
specifications on communication and hardware that in the early part of the telematics 
evolution were difficult to fulfil. 
Most data is today entered manually using keyboards and shipments are identified with 
the text on the address label. Major weaknesses arel: 
* Slow; Four times slower than automatic registration. 
* Expensive; Goods location can only be registered a few times 
along the transport chain. 
* Error prone; Two to four errors of 100 key punches. 
Alternative technologies are among other things in Sweden: 
Bar code reading with a pen or with a laser scanner or camera for remote reading. The 
method is simple, fast, cheap and relatively reliable. Several standards exist, but is 
generally not a problem since the same equipment can print and read most of them. A 
rapid adoption of this technology can be expected in goods transport for identifying 
shipments, transport equipments, and paper documents. 
There is also a need to standardize addresses. All shippers and transport operators have 
registers of their costumers, containing address, customer number, telephone etc. l n  
Sweden the national data bank for Goods Address Number, GAN, has been established. 
A unique number is assigned to all establishments that potentially can receive goods. The 
data bank contains address information, industry code and number of employee. The 
government paid for the development of GAN, which is owned by major transport 
operators and wholesalers. It is open for everyone. Updating of costumer addresses is 
made faster and cheaper than before and the standardized identification code makes it 
possible to simplify registration, e.g. using bar codes, EDI. Interlinked national goods 
address data banks should be developed in order to facilitate further use of advanced 
informatics in goods transport of all modes. 
Tarkowski and Iresml (1988). 
Vehicles are already coded in a standardized form. Similar standards might have to be 
considered for containers and other load modules when they are used in open exchange 
systems, e.g. container pools. 
Most of the information along the logistic chains are today entered manually, transfered 
as mail or voice in telephone networks. One of the major problem and challenge is: 
High document handling cost in trade. The Swedish Trade Procedure Council, 
SWEPRO, estimate the cost to 3 400 SEK for an export shipment and 2 700 SEK for an 
import shipment, which is on average 4 % of the goods value. Other reports have 
indicated double that percentage. ED1 is estimated to reduce these costs with 20 %I. The 
cost savings come from: 
* Reduced data entry cost. 
* Reduced clerical errors since each data element is only entered 
once. 
' ' Reduced copying and transmission cost, up to 50 times cheaper 
than mail. 
The reduction of the number of documents and simplification of the procedures should be 
done before standardization and computerization. One study mentioned that there are 65 
documents and 350 copies for one shipment. The Single Administrative Document and 
Simplified Procedures are steps in that direction. 
The high document cost also mean higher order cost. since the cyclic inventories, which 
constitutes about half of the inventory capital, is proportional to the square-root of the 
order cost, the estimated 20 & lower document costs means about 5,5 % less inventories. 
This way the main drive to start the ODETIE project between the major car industries and 
their suppliers. They wanted to issue material released for all high volume-valued 
components for each car to be assembled, i.e. sequential Just In Time deliveries. 
Tele~hone and Data Communication 
Accordingly to the Statistical Year Book at the UN, Sweden holds, in 1983, highest 
position as regards intensity of telephones per 1 000 inhabitants with a number of 890. 
Study the Swedish development separately this is seen to have increased by 45 % during 
a period of ten years. In order to compare it can be mentioned that Switzerland comes 
second with 810 and the United States third with 760 telephones per 1 00 inhabitants. 
The situation in Scandinavia is that Danmark and Norway comes fourth and sixth 
respectively. 
Regarding the number of mobil telephones per 1 000 inhabitants, figures 14 shows that 
there have had their largest break through in the Scandinavian countries. Norway holds 
the highest place with about 35 and Sweden is second with about 27 mobil telephones per 
1 000 inhabitants. 
Country 
Source: Ny Teknik, nr 18, 1989. 
1. Norway, 2. Sweden, 3. Finland, 4. Great Britain, 5. West Germany, 6. Japan. 
Figure 14 Numbers of Mobil Telephones per 1000 Inhabitants in 1989. 
SWEPRO (I 985). 
As for Sweden it is seen in figure 15 that the real breakthrough for mobil telephones took 
place around 1982, at least judging from the number of mobil telephone calls. Since 1982 
the number of mobil calls has increased drastically. 
The use of Telex has had a more even development accordingly to figure 15. The number 
of Datex connections, however, has increased steadily since the introduction at the 
beginning of the 1980 ies. 
OMobil calls Datex, connections A Telex, connections 
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Figure 15 Number of Telex and Datex Communications, and Number of Mobil Calls 
Between 1974 and 1986. 
11.4 Human Resources and Education 
Human Resources 
Table 16 shows the development and the allocation of hurnan'resources within the 
transport sector. 
1950 1960 1975 1980 
Railway 7 1 5 9 34 29 
Bus and tramway 20 25 
Private car 15 15 
Other road transport 5 7 59 
Sea transport and seaport 37 38 30 27 
Air transport 3 7 8 10 
Forwarding 16 20 
Total 11 1 104 182 188 
Source: Census of population and housing 1980 
Table 16 The Number of Employees in the Transport Sector 1950 - 1980 (thousands 
of people) 
The possibly most noticeable change has taken place within the railway traffic where the 
number of employees has decreased considerably from 7 1 000 in 1950 to 29 000 in 
1980. Also within sea transport and seaports a marked decrease can be seen (even 
stronger during the years 1981 - 1984). Road transport bus- and tramway, forwarding 
and air transport show increased number of employees. 
Education 
In Sweden we have higher logistics education at the five leading technical universities, 
namely in Stockholm, Gothenborg, Linkoping, LuleA and Lund and at the local 
university of Viixjo. There are logistics courses or at least logistically related courses or 
courses that bring up the logistics subject as part of the training also in the economical 
education at the other big universities and the other local universities. But the six 
educational centers mentioned account for at least 80% of the total number of logistics 
teaching student-hours. 
Basically, you need a high school degree to start studies at the universities in Sweden, 
but there are also a growing number of opportunities for people without high school 
degrees, but with professional experience. To be qualified to take a university degree, 
there are basic course requirements on the high school level, but you are entitled to take 
specific courses at the universities also without these basic course requirements. Vtixjo, 
for example, has several hundered students from the industry in its logistics courses, 
which have been awarded university credentials but no final university degrees. 
All the universities mentioned, except Vtixjo, also have Ph.D. programs in the logistics 
area. So far, however, only a handful logistics doctors have been produced in Sweden in 
various logistics subroutines like transportation etc. 
The development of the logistics courses in Sweden is primarily oriented towards 
internationalization, computerization and organizational development. Integration of the . 
logistics concept like Just in Time is also important to most universitiesl. 
11.5 Research Projects 
There are mainly two organizations which finance the logistic research in Sweden. 
Firstly, The Swedish Transport Research Board, TFB, is an governmental authority 
which purpose is to initiate plane, coordinate, support and inform concerning 
investigation, development and demonstration project within the field of traffic and 
freight transport and logistics constitute part of their activities. 
Among the tasks of the organization are to draw up programs for research and 
development within there field of activity as well as update the same. 
The research board is of the opinion that research concerning transpons of goods and 
logistics is of great importance. In some miner areas there is a special need for great 
contributions in order to improve the conditions for developing knowledge and reach a 
From Hans Sarv's speach a1 the 6 ~ h  European Logistics Congress in Milan 1988. 
high level of quality within basic fields and applied research as well as in investigation 
activities. 
The program treats problems and research needs under two headlines; Development and 
Structural Changes and Quality Requirements on Freight Transportation Systems and 
Services. support to universities for R&D is emphasized, especially for the development 
of quantitative methods and economic analysisl. 
There financial contributions a mounts to 7 million SEK in logistics and freight transport. 
Secondly, there is a collaboration, The Organization of logistics research (Foreningen for 
MA-forskning), between the committee of technological development (Styrelsen for 
teknisk utveckling, STU) and a number of Swedish industrial and commercial industries. 
The program is financed by the supporting companies (60%) and STU (40%). 
Furthermore the companies are expected to contribute to a certain extent through the 
participating of their experts in teams collaborating with the researchers in collecting data 
about and analysing their own company. 
The acquisition of financial resources from the companies is effected through yearly 
contributions of 30 000 SEK during a period of three year. The program is set up under 3 
years basis calculated to reach the extention of 5 million SEK per year. This 
corresponds to approximately 12 researchers per year2. 
PROMA (1988). 
TFB (1988). 
Conclusions 
Sweden is a sparsely and unevenly populated, long and narrow country, where transport 
is disturbed by winter conditions several month each year. It is highly dependent on 
foreign trade but Sweden is isolated from its main markets with water barriers. It is a 
member of EFTA but not yet of its main trade partner EEC. 
The service sector: public service, communication, and trade, is growing, and it 
employees now more than 60 % of the working population. The industry sector that 
produces metal products, machinery, and equipment is growing and dominated by large 
multinational companies. However, much of the production is performed in small batches 
and in small plants. This sector is characterized by high inventory levels, due to the 
complexity of the production processes and the large number of different products and 
parts, and it requires reliable and relatively fast transport systems, in comparison with the 
traditional export sectors iron, ore, pulp, and paper. 
All these characters together with a tax system that subsidies inventories and overtax 
truck transport have resulted in larger inventories and more transport relatively mosi of its 
competitors. 
The economic policy has resulted in low unemployment, high costs for unskilled labour, 
low cost for skilled labour, higher inflation, and lower productivity and economic growth 
than most OECD countries. 
Since logistics constitutes a large share of the total costs of a product, particularly on the 
export markets, and probably higher than for many of its competitors, large emphasis has 
put on increasing the logistics efficiency of industry and trade. This can be summarized in 
the following trends and barriers: 
* increases in number of logistics professionals, courses, and conferences and 
logistics decisions have been moved from the loading docks to the board 
rooms. However, the level of education is still much lower than in most other 
sectors and there is still no full transport or logistics master program. 
* more logistics oriented transport policy and a shift to relatively more air and 
road transport. However, investment and maintenance of the infrastructure is 
lagging and the growing environmental awareness are hampering the 
development. 
* more money into logistics research and development. However, there is a lack 
of PH.D:s, researchers and research leaders, and most money goes to applied 
and short range R&D. 
* reduction of inventory levels and number of storage places. However, 
companies with high inventory levels do still pay less tax than those with little 
inventories. 
* a relative other nations, fast development and spread of new informatics and 
robotics technologies, due to higher cost for unskilled labour, job safety 
awareness, and progressive labour unions. However, the fact that Sweden is 
not a member of EEC causes problems for R&D collaboration and market 
access for the Swedish informatics producers. 
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1 Introduction 
"Ce systkme d'entrepbt tourne au monopole. Et si les Hollalldais sont en 
rkalitk les rouliers du monde, les intermkdiaires du commerce, les facteurs et 
les courtiers de 1'Europe". (The other nations could not prevent or prohibit 
i t .)[l]  
For centuries the Dutch have been one of the major traders of the world. Apart from 
shipping technology, several factors were important to  secure the Dutch hegemonic posi- 
tion in world traffic during this era. Wallerstein [2] in his seminal work on the formation 
of the capitalist system, describes the network of inland canals, the (political) supremacy 
after the closing of the river Scheldt by the Dutch, and cheap freight rates (low cost ship 
construction). As hllcNeil1 states [3], ?he rise of the west" has mainly been based upon 
technological and infrastructura.1 development. 
The Dutch lost this hegemony, overtaken by Great Britain, during the 18th century. 
This process of the rise and fall of trading nations has been described in detail by Braudel 
[4]. After having analysed the backwa.rdness of the English at the end of the 15th century, 
Braudel shows how London was able to take over from Amsterdam and to become the 
"centre" of world trade due to t,he strong position of British companies at the dawn of 
the age of Enlightment, the 18th century. 
Since then there have been again several shifts in economic positions and centers of 
geopolitical power. "Between 1848 and the early lS70s (there has been an) extraordi- 
narily economic transformation and expansion" [5] in the overall economy creating the 
basic components of modern world trade and traffic. The role of (technological) inno- 
vations in this process has been the subject of many investigations and is still a front 
line item in many discussions. Roth~vell S: Zegveld [GI ,  for example, relate the leading 
position of the great \vest ern capitalistic countries to their innovative power. Others 
stress the economic power relationships of multinational corporations ['i]. The elements 
of technology, infrastructure and economic power are all crucial factors in explaining the 
geo-economical position of a country or other socio-economic territorial unit. In this arti- 
cle we emphasize yet another crucial factor which will, in our opinion, gain in importance 
in the geo-economic positioning of cities, regions and countries during the coming decade 
Channel Logistics or Integrated Logistics. 
The foregoing suggests a hypothesis: Material infrastructure is a key function in eco- 
nomic development of a region. This, however, is not "a priori" true. One is dealing here 
with the famous chicken and egg story. Since, if economic relations tend to  prevail, ma- 
terial infrastructure - e.g. roads, bridges, tunnels and railroads- will be created to  reflect 
this fact. Conversely one can say, that by realising material infrastructures, econolnies 
can improve or even flourish [S]. 
It is beyond the scope of this article tot go into this subtle theoretical discussion. 
Nevertheless for the presentation of this article, it must be kept in mind that there is 
no irrefutable (let alone causal) relation between material infrastructure and economic 
development. Furthermore, material infrastructure can I>e seen as a kind of logistic func- 
tion, necessary but not sufficient, to improve the socio-economic functioning of societies. 
This is why so many times scholars have tried to analyse ancl forccast the impact of 
infrastructure. 
An early example has been given by J. Dupuit in 1844 in his book Public Works and 
the Consumer [9]. And it is for this reason too that in Holland an impressive development 
of material infrastructure took place, from the time that Great Britain took over the world 
leadership in naval trade. In fact, the inland waterway that  connects Rotterdam with the 
North Sea had thus been realised one hundred years ago (see maps 1 and 2). 
Today, a t  the end of the 20th century, Dutch governmental attention is focused again 
on the economic function of material infrastructure. It is stated in various forms in 
different \Vl~ite Papers [lo] that to  secure the gateway function to Europe, the Netherlands 
Table 1: Number of world population, 1965, 1985; projective calculation for the year 2000, 
world total and nine zones; urbanisation percentages.(lOOOinh.) 
Population urban% Population urban% Population urban% 
1. World 3.323,640 35.7 4.842,048 41.6 6.127,117 48.2 
2.Africa 
3.N.America 
4.Ctr.America 
5.Sth.Amer. 
6.East Asiaa 
7.S.-E.Asia 
8.1Vest Asia 
9.Europe 
10.Australia 
aChina plus Japan, excluding the other countries. Japan is a strongly urbanised country (76.5% in 
1985, exp. 79.3%) 
Source: United Nations, 1985 
have to modernize and to expand their material infrastructural equipment. Especially the 
in- frastructural networks linking the ports of the Netherlands to the Hinterland have to 
be renewed. Although we agree with the statements that the actual infrastructure has to 
be adapted and improved, we query how, in which direction, and in relation to what kind 
of strategies ? 
It is our contention that the nlodernization of the infrastructural factors must be seen 
in a broader context. The logistical position of the Netherlands in world trade patterns 
has to be deduced from many other factors too. These include [ l l ] :  
the distribution of people, the demographical growth rate, etc.; 
the development of the income of people, their ways of consunlption and the geo- 
graphical patterns related to this; 
the development of the production structure in the hinterland (inland relations); 
the reliability of the labour functions in the port; 
the institutional inertia, customs, taxes, etc.; 
For world trade an indication of potential development is rather difficult to construct. 
Certainly, it can be said to be dependent on the growth of consumption in the near 
future. Looking at Table 1 it can be deduced that the "market of the affluent" around the 
Atlantic Basin will gro\j7 from no\r until the year 2000 (see map 3). One could estimate 
its growth to about 12% in some 15 years. There has also been an explosive growth of 
mutual investment flows between Japan, the US.4 and 1Vestel.n Europe during the period 
1975 - 1987 1121. These are important factors in the development of trade to and from 
Europe, and hence for the position of the Netherlands. 
Similarly, the development of tra.de to and from Europe is dependent on many other 
factors influencing prchasing power in this part of the world. For instance, environmental 
problems might become a ba,rrier to economic growth. This can be very important as the 
greater part of world trade is concentra.ted in the affluent world, i.e., more than 70% in 
1984. 
For the Netherlands one has also to include the overwhelming shipping capacity that 
is influencing the seaborne trade. In relation to the restructuring of the world economy, 
the shipping companies have to solve the problem of overcapacity - some 30 to 40% - 
including reorganising and concentration [13]. 
Such restr~icturing includes deployment strategies of consolidating freight and contain- 
ers into trunk lines and creating "main ports" all over the world for consolidation and 
de-consolidation of trade. So, the strategies of shipping line companies is also crucial for 
the competition of Western European ports, e.g. Rotterdam. It is for this reason that 
nowadays the very specific place the Netherlands could obtain in world trade is sometimes 
characterised by the words "Gateway to Europe". It is more or less a logical consequence 
of the situation that Rotterdam is evolving into a main port for the continent for many 
shipping lines. 
At the same time, one can witness how in the Netherlands there has developed a 
broader connotation to the concepts of main port and gateway; a European distribution 
function for the Netherlands building upon their geographical advantageous position, but 
above all their historicallj~ clevelopecl capacity and potentiality of "traders to the world". 
To achieve this goal, intensive co-operation is being created between the Dutch state 
institutions, trade unions and entrepreneurs. A comprehensi\~e policy is being formulated 
and worked out covering different aspects of the Dutch distribution function [14]. 
We can observe tlmt at different levels and from different perspectives the concept of 
"logistics" becomes crucial. One ca.n distinguish at least two sides of this logistical policy: 
priva.te and public. Both sides receive our attention in the followillg sections. But first 
we examine the process of logistics development itself, in order to provide a,n idea about 
exactly what is going on. 
2 Changing logistical processes: from "just trans- 
portation" to "channel logistics" and further 
The ever-increasing interna.tiona,l integration of production, services and ca.pita1 are lead- 
ing to new economic challenges a'nd risks for the Netherlands. In 1992 the European 
Community (EC) will become one single market free of economic barriers and tariffs be- 
tween member countries. This single market will create opportunities for capital. The 
Netherlands offer a good location for companies which want to be close both to interna- 
tional ports and airports and to the main consumer markets, but the single market also 
means that the Netherlands will probably have to compete more with other countries, as 
a location for companies operating on the EC market. 
In this situation of competitive pressures building up in the Netherlands, companies 
in production and transport are beginning to reconsider the traditional approaches to 
logistics and transport within and between firms and companies. Logistics productivity 
is said to be the competitive edge for the nineties in Europe [15]. The trends towards 
a "global economy", "global products", "global producers" and even "global consumers" 
seem to be becoming realities. In several recently completed Dutch studie: this has been 
investigated. How firms use logistics as part of their strategic operations on the different 
(global) markets [16]. 
Instead of seeing inbound and outbouild traffic as "just transportation", shippers and 
transport firms are beginning to define their operations from a cross-functional perspec- 
tive. The entire product [17] acquisition (manufacturing or buying) and distribution 
processes are viewed as a whole, from initial order entry through final customer delivery. 
This approach is called Product Channel Logistics, or Channel Logistics. The approach 
of Channel logistics is to evaluate cross-functional trade-offs to maximize overall (chain) 
profitability, rather than individually managing production or distribution activities. 
The key difference between the traditional logistics and product channel logistics is the 
shift away from managing assets (such as warehouses, trucks, inventories) towards manag- 
ing processes (such as product systems, transport systems, product flows and information 
flows). Herewith product channel logistics is an entirely new a,pproa.ch to production, 
transport and logistics, requiring newr upgraded intra, and a.bove all, inter company trans- 
port and information systems. 
A survey of the Town Planning Institute of Rotterdam [IS] has shown that many firms 
in the portuary branches are engaged in restructuring processes as described above. The 
firms interviewed can be classified as transport organising and cargo handling enterprises. 
Not only mass or bulk, but also general cargo and of course containerised products. All 
firms acknowledged the logistical developments and tried to an- ticipate the changes. 
Some of the firms even initiated the changes themselves. 
They have to  deal with a remarkable growth of diversification in bulk goods, the need 
for strategic stocks (buffers) and of course the overwhelming process of containerisation. 
New transportation strategies are needed and are in fact developed. Some firms already 
are underway t o  the "mainport concept" in transport logistics (Iconinklijke Nedlloyd N.V., 
Sea.port Terminals B.V., ECT N.V.). The  main port concept enta.ils that  international sea 
shipping lines use only a few nodal points on each continent for their shipments. At these 
nodal points the shipments are consolidated and de-consolidated. Other firms in the port 
region of Rotterdam are in a process of becoming "Logistical Third Parties" offering to  
shippers new value-adding partnerships by providing not only transportation and cargo 
handling, but warehousing, financing, order entry and other related activities as well. 
What  developments are causing these strategic adaptations, and which perspectives 
can be discerned ? By taking a historical perspective, some answers t o  these questions 
can be offered. The relevance of logistics has very much to  do with the standardization of 
time [19] and the integration and homogeneisation of space [20]. International trade has 
followed a trajectory from seaborne to overall logistics during previous centuries, with a 
rapid acceleration in the last century. Through the ages resources have been exploited to  
get basic or raw materials, from there onwards intermediate and final products have been 
made and sold. Transport has always played an important role in this process. However, 
it has got its dominant position only in industrial capitalism, in which integration and 
production are characteristic features of the development processes. More and more local- 
ities and regions could be integrated and unified into the capitalist development process, 
e.g. the formation of national and supra-national space-economies [21]. European space 
had not been open or accessible until the end of the 15th century when national networks 
of waterways and roads were constructed. Before this time there was little trade over 
intermediate distance. The  regions were more or less selfsup- porting, and transport over 
land was very difficult but intensive over short distances [22]. 
Currently, a high degree of collllectivity across distance can be discerned, due to  new 
commuciations and transport technologies, functional linkages among economic activities 
are formed that  would not otherwise liave been possible. New technologies permit the 
re-arrangement of physical space in such a way that the time in\~ol\~ed in production and 
distribution arrangements is drastically reduced. The, until now, existing clusters of eco- 
nomic activities are broken up, including the original competitive relations. Rather loose 
production chains, in which productive activities are linked sequentially by free market 
"mechanisms", change into solid, centrally managed flows with flexible cross connections. 
New product chains are generated with other "coordinating and regulating" mechanisms 
than hitherto. 
This is what channel logistics a,t this moment is all about. It is the design and operation 
of the physical, mana.geria1 a.nd informa.tiona1 systems needed to  organize, and above all, 
to  control flows of goods and inforination in time and space. Transportation and logistics 
are no longer simply the mastering of space, but they are aimed a t  the control of space 
and the insertion of the rea.1 time dimension into the production processes. 
Some of the necessary conditions for this way of operating and controlling can be 
identified. Availability of key logistics inforination and facilities for Electronic Data In- 
terchange (EDI) with external parties are crucial to the functioning of product channel 
logistics, because it impl.oves the breadth, timeliness and quality of data. Only by means 
of micro-electronics and telematics, the dimension of real time can be iiltroduced into the 
logistical chain processes. 
Highly reliable and qualita,tively outstanding infra.structura1 networks for the trans- 
portation of products and informa.tion along the product chains a.re necessary precondi- 
tions for the forma.tion of the systems of product channel ma,nagement. 
The  necessary conditioning of the institutional organisations and the planning of ma- 
terial infrastructure is an empirical fact in western (affluent) countries. The  upgrading of 
the gateway-function of the Netherlands in this respect is exactly what is a t  stake a t  the 
moment in the Netherlands and it is one of the main drives behind the two Dutch White 
Papers recently published. It is especially one of the main reasons why companies in the 
Netherlands are paying so much attention to  the quality of infrastructure and the "posi- 
tioning" of distribution centres in the vicinity of the main ports (the port of Rotterdam 
and Schiphol Airport) in the EC-market. But it is not just spatial proximity anymore, it 
is "reductions in lead time" [23]. 
The foregoing discussion can be concluded by pointing out that  Dutch enterprises and 
public institutions are trying to cope with the challenges of product channel logistics. 
The  changes implemented a t  this moment, however, will not be enough in our opinion. 
Another shift in logistical conceptioil will likely occur in the near future. The  perspectives 
of the product channel logistics seem to be the formation of integrated networks with nodal 
points and clustered nodal points as keyfactors in positioning in world economy. 
The  trends in concentration, hitherto mainly visible in cross sectional relations (fusion 
of firms within branches, enlargement of opera.ting scale, and the like), will more and 
more take place along the production flow or channel, both upstream and downstream of 
the flow [24]. 
Enterprises will occupy seque~lt~ial nodal points in a more comprehensive 1va.y than 
before. Leaving their "original" specialisation (transport, production, distribution, fi- 
nancing) they tend to  con~pletely ma.na.ge a material (and information) flow from ra.w 
material t o  final product. 
This will lead to  new forins of societal production system. In comparing the dominant 
Tayloristic production system (identified as the assembly line production and functional 
organizational structure) with the new, integrated channel production network or chain, 
one can see the following differences: 
Production line (Tayloristic). Chain (Production channel logistics). 
A production line is a concept wit.11 The concept of channel logistics implies 
complementary activities sequential isochronic and coherent autonon~ous 
in time and place (the assembly line); . activity-clusters (autnomous production 
groups); 
participants (labour) do not need a clear participants are aware of the totality 
image of each others activity; of the compound product; optimizing 
optimalization of partitioned activities is the complete production process is 
the central task; the central task; 
operations consist of splintered operations form an accessory part of 
managerial units in broken time integrated management based on real time 
sequences; activities are sequential with conception; 
several stocks locations; processes can take place simultaneously 
and a.ttention is focussed on the 
elimination of down time a.nd reduction 
of stocks and work in progress; 
workers have to deal with l~omogeneous workers have to deal with heterogeneous 
workpieces but with different workpieces in a singular 
procedures; circulation process with homogeneous 
series; 
In the new logistical organisation the ultimate goal is the control on a real time basis 
of the production process, than ca.n be managed from the origins to the final demand. 
Effective demand preva.ils, so it is not just another ra.tionalisation or optimisation of 
transport activities, but an attempt to  control the overall process and to reduce the 
uncertainties of markets and consumer behaviour. One of the effects of this development 
is the strong influence of 1ogist)ica.l standardisation in production. 
Our expectation is: in the near future we will see the rise of product channel logistics. 
At the horizon one can imagine some futuristic worldwide network with nodal points in -a  
hierarchical, centralised order managing the complete world production and consumption 
cycles through various logistical means. 
However, how different developments may occur can be illustrated by the differences 
in strategies of firms even in a single industry: the automotive industry. This shows the 
uncertain outcome of the outlined processes. Two well known global companies, Ford and 
Toyota, practice converse strategies. Ford is concentrating on global sourcing and produc- 
ing, while the other's production activities are mainly regionally concentrated. Toyota 
City is the name of the regionally agglomerated production complex in Japan. Both 
strategies are being followed by other companies. In the USA the model of regionally 
clustering can be discerned amongst the localisation patterns of the Japanese "trans- 
plants" [25]. A company like Volkswagen seems to  follow the global car strategy, albeit in 
a modest form. Which one of the strategies will win, or better, which strategy will be the 
stronger is quite uncertain. Strategies of, on the one hand global ceiltralised management, 
on the other hand regional "110ttol11 up" production regulation might even be overruled 
by a so called "Triad" strategy; tlie development of subsidiaries and Japanese/American 
and Japanese/European plants in each of the three econo~nic centres of tlie world [26]. 
This strategy implies that transnational firms have to  be "true insiders" in three markets 
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Figure 1: Dutch slmre in European Transport. Source: CBS 
and their periphery, that is: Northern America (USA), Western Europe and Japan. This 
point of view corresponds roughly with the investment picture, sketched in the introduc- 
tory note, a.bove. The interpenetntion between the three sides of the Triad seems already 
to be a fact. 
3 Economic importance of transport and govern- 
mental strategies 
There are several ways of indicating the importance of transport activities in the Dutch 
economy. For example, comparing the contribution of activities to the national income 
is one, another is the number of jobs in the particular branch, and again another is the 
value added. Many figures give an opportunity to show the important role transport and 
related activities play in Dutch economy. 
Looking at Gross Domestic Product one can see the following figures illustrating the 
position of transportactivities in Dutch economy. GDP 1987 and 1988 have been respec- 
tively 391 and 408.4 billion dutch guilders, to which Transport services have contributed 
respectively 31.2 and 32.5 billions. Comparing transport with industry. For industry the 
figures were 80.3 and 86.9 billion in 1987 and 1988. (See also Figure 1). 
During the last years t,ransport, trade and distribution ac- tivities accounted for about 
20 per cent of Dutch GDP and for about 23 per cent of Dutch employment, which is higher 
than the share of industrial actii.ities. 
Not only transport activities as such, but also related (derived, intermediate) activ- 
ities, are a t  stake. Activities in~plementated by traffic form a broader part of Dutch 
economy than transport itself. IIistorically, nlany Dutch economic activities ase related 
to trade, transport and transit. Sclleinatised, in the 1920's and 1930's a broad network of 
activities already existccl. An inwart1 flow of raw sugar, salt, agribulk, silicates, stonecoal, 
lead, linen, wool, tobacco, wood was worked into intermediate and final products [27]. 
A multibranch industry a.s a byproduct of traffic developed, exporting many delicate 
products like genever, beer, cigars and cigarettes. Today the kinds of products exported 
are very different: e.g. chen1ica.l products (petro-chemical, fertilizers) a.nd agricultural 
products. However, transport ha,s remained vital to the economic positioning of these 
products. 
Of all goods transported to the Net,herlands, more than half is directly shipped to  
other West European countries (transit). For this transport, the large rivers and canals 
are st,ill the main arteries, especially for transport to  the German "hi~iterland". 
Dutch transport firms provide nearly one-third of European road transport. The  
shares for sea transport and air transport were 29 and 15 percent in 19S8. 
For several decades the port of Rotterdam has been the largest port for Europe (Fig- 
ure 2). Schiphol Airport is an important hub in international a.ir freight and passenger 
transport (Figure 3) .  In this respect, the Netherlands are still an important "ga.teway to  
Europe". This geographical and logistical position of the Netherlands is reflected in the 
structure and organisation of the main transport axes (see Map 4). 
Realising the importance of transport, it is not surprising that the Dutch government 
has paid very much attention to  distribution and trade activities during the recent years. 
However, these policies and especially the implementation of strategies are not without 
contradictions. The  way Dutch government tries t o  deal with the changing logistical pro- 
cesses can be seen as being mainly a financial restrictive policy in combination with a 
strategy of stimulating pr i~,ate  investment in the collective infrastructure. Dutch gov- 
ernment tries t o  put project responsibility to  (larger clusters of) private companies and 
joint ventures, where cost-benefit analj-sis leads to  the iclea of tollwaj-s. turnpike bridges, 
tunnels under the main ril-ers. 
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Figure 2: Goods by sea to and from Rotterdam. Source: Port of Rotterdam. 
Figure 3: Goods transported at Schiphol Airport. Source: N.\'. Lucht haven Schiphol. 
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Figure 4: Passengers (incl in transit) at Schiphol. Source: hT.\'. Luchtha\-en Schiphol. 
On the other hand, in the White Papers on Physical Planning, and Transport and 
Traffic strategic goals are formulated which can only be implemented by direct state 
involvement and strict regulatory policies; for instance the stimulation of combined rail- 
road transport a t  first to Austria and Northern Italy and later also to Scandinavia, France 
and Spain. For this several a.ctions are needed, not only in terms of publicity, but also 
by means of investments in technical improvements and the like. The same argument 
applies to the strategies of reducing the growth rate of private car usage and reduction of 
pollution of the environment. For a reduction of total automobile passenger kilometers, 
more is needed than a policy of stimulating the so called social partners. At the same 
time, the material infrastructure is being renewed in order to tackle the congestion on the 
main transport axes. 
The general picture, though, is that renewal of many parts of the infrastructural and 
economic structure of the Netherlands can be expected, one way or another. The networks 
of transport will be modernised and its usage intensified, which will have important spatial 
effects on the Dutch situation. So to speak, a "third wave" in the 20th century economic 
geography of the Netherlands is under way. The first wave was that of the flourishing of 
the forementioned industry (agribul k ,  anorganic chemical raw material, wood). Secondly, 
organic chemistry developed, or perhaps formulated in a better way, a petrochemical 
boom took place, roughly speaking in the sixties and seventies. 
Thirdly, there is reason to believe that for the nineties there will be a reconstruction 
of Dutch infrastructure and space by the intensifying and expanding international logis- 
tical chains and networks, the ongoing containerisation, the changing raw materials base 
of production and the insertioil of telematics into the different branches of the Dutch 
economy. Spatial developmeilt will follow, and on the other hand will act as an enablyng 
feature. The "urban fields" of Randstad and Nosthern Brabant will expand to the adja- 
cent regions and the relations of Rotterdam with its (near) hinterland, its region and, for 
some people surprisingly Antwerp, will be intensified. Looking at logistics development 
some kind of conversioil is taking place. The region was fed by the harbour functions 
during past centuries, while in the near future the ports will be dependent on the regions. 
Of course, this sta,tement has to be corrol~orated or refuted in the coming period of 
economic development. In the mea.ntime it is of interest t,o observe what is going on in 
the world of corporatioils and government. 
4 The development of logistics in the Netherlands 
Surveys by McKinsey show that Europe is lagging the U.S. and Japan in key measures 
of logistics performance (see Figure 5 ) .  In order to keep up with the competitiveness in 
the world marketplace, Europeail nlanufacturers are forced to use logis- tics. hiany of 
them are a t  a cost disadvantage, because they are high-cost suppliers in markets that are 
increasingly drawn to low-cost suppliers. Others are in cut-throat competition for high 
service and quality. 
What we see is that since the 1970's European firms have been modifying their struc- 
tures of operations: from mass standardised products towards more customer-specified 
products; from vertical integratioi~ towards outsourcjng, putting out and co-makership 
contracts: all at telnpts to gain econon~ies, flexibility and control (over the ~perat~ions) .  
Figure 5: Inventory Turnover in Days. Source: McIGnsey. ()number of companies in 
survey. 
For the Netherlands, the general picture seems to be the same. However, what is miss- 
ing is a good intra-sectoral and intersectoral comparative study of the logistical perfor- 
mance of Dutch companies. There are some attempts to estimate the economic relevance 
of logistics for Dutch economy [2S]. These studies suggest that economic benefits are to be 
made, using logistics approaches up to 100 billion Dfl. Still, the pitfalls and boobytraps of 
these kinds of macro-economic logistics surveys are manyfold, especially as long as there 
are no good methods to estimate inter-companies "logistic chain-economies". Up till that 
time we will have to do with n~icro-economic and meso-economic approaches. 
A McI<insey analysis of twelve typical Dutch SME-companies has shown that they have 
higher inventory levels than similar Japanese companies (see Figure 6) [29]. In general, 
inventory reductions can make a disproportionately high contribution to improvements 
in logistics costs: see the examples of inventory costs for chei~lical iildustry and capital 
goods in the Netherlands (see Figures 7 (a)  and (b)). The ATIiearney survey of 1956 even 
suggests that Dutch conlpaniesare lagging European competitors. The indicator used is 
the availability of integrated logistical plans (see Figure 7 (c)) [30]. 
Improvements in logistics can frequently offer greater leverages than reductions in 
direct labour. Take the example of a Dutch manufacturer of consumer durables. The cost 
breakdown shows that direct labour accounts for 5.llogistics cost for 6.2% (see Figure 8). 
The same example for a more integrated manufacturer of consumer durables shows the 
same point (see Figure 9). 
In the period 1984 - 1957 the Dutch Organisation for Logistical Management (NE- 
HERPI) has conducted 11 pilot projects in three major sectors of the Dutch economy in 
order to find out what the situation of logistics really was, and above all to identify strate- 
gic options to raise the competitiveness of Dutch SA4Es 0 1 0  and (200 employees) using 
integrated logis- tics. For the relevance of ShlE for the Dutch econonq., see Figure 10 [31]. 
The pilots were located in intlustry, trade and construction. Figure 11 shows the 
potential benefits from logistics inlprovements for the pilot projects. And if 50% of Dutch 
SRIE companies in the three selected sectors of the economy could achieve impro\~c~nents 
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Figure 6: In\rentory Turnoves. Japanese and Dutch SME. Source: McI(insey. 
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Figure 7: Share of logistics costs. Dutch chemical industry. Source: McIiinsey. 
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Figure S: Share of logistics costs. Dutch capital goods industry. Source: hIcI\;insey. 
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Figure 9: European and Dutch Companies. Logistical planning horizons. Source: 
McKinsey. 
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Figure 10: Share of labour costs and logistics. Source: hlcIiinsey. 
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Figure 11: Share of labour and logjsticr\costs. The example of an integrated producer. 
Source: h4cI<insey. 
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Figure 12: IVL 1984 Breakdown of Industrial Sales. Source: CBS. 
Figure 13: NEHEM SME Pilot R.esults (11 companies). Cost a.nd inventory reduction 
through the use of integrated logistics. Source: NEHEM/ McKinsey. 
approximating 50% of the pilot results, the possible benefits for the Dutch economy would 
be between Dfl 600 and 900 million. 
Recent INRO-TIVO research has shown that of all Dutch firms in industry, trade, con- 
struction and retailing, up t,o 70% (in terms of employment) is susceptible to logistics 
improvements in terms of better inventory management, integ~at~ing inbound and out- 
bound transporta.t,ion with invent,ory ma,na.gement and the use of cont.ra.ct of third pa,rty 
logistics [32]. However, most Dutch firms are just discovering the "hidden treasures" of 
logistics. The actual diffusion of integrat,ed logistics is very slo\v. 
The "awareness" on the other hand is fairly large. It is recognized that quality 
\\-ill become an important factor in glol~al competition. .4 sur\.ey conducted 11y NE- 
Figure 14: Growing Importance of Quality. Source: NEHEhd/h/IcI<insey. 
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Figure 15: 1mporta.nce of Quality in Competition. Source: hIcI<insey. 
HEM/McI<insey in 1987 amongst 1000 companies in the Netherlancls shows that com- 
panies expect quality to become more important in competition than costs: from 50% 
in 1987 to 63 in 2000 (see Figure 12) [33]. Especially la.rge companies (7200 employees) 
expect to have to compete more on quality than on costs in the future (see Figure 13). 
Companies asked how they would achieve a better competitive quality position in the 
markets, put forward the following strategies [34]: 
(a)  better marketing strategies: 
These include: better promotion activities (6S%), either alone (36%) or with co- 
makers (26%); a lletter response to the customers needs by means of more customer 
specified products ((31%). broadening the product range (54%). Controlling and 
lowering the costs of marketing was mentioned 11y only 19%; 
(b) better purchasing strat'egies: 
These include: choosing highly selia.ble suppliers (73%)) for example in the form of 
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Figure 16: Orientation of Dutch firms 1987. Source: NEHERl/McIi;insey. 
vertical integration (54%); establishing forms of co-makershipments (55%); lowering 
the costs of inventory and inbound transportation (54%); 
(c) using logistics strategies: 
The  following elements were mentioned: offering better logist,ics services ((58%) to  
achieve by firms individually (42%) or by means of vertical integration (43%); in- 
troducing better planning techniques (65%); controlling and lo\\'ering the logistics 
costs (52%) and standardisation of products and services (18%). 
The  message becomes very clear, companies are expecting growing competition in 
markets that  will become more and Inore global. In this steadily growing competition, lo- 
gistics can be used as a weapon to  gain ~ompet~i t ive  advantages; either in producing higher 
quality of products and/or services, or in producing more customer specified products. 
Strategies are clearly thought through. 
In this reflection and reconstruction of strategies in the Netherlands two distinct di- 
rections seem t o  come to  the fore: the first direction is that companies are striving t o  gain 
advantages by going from just using the installed capacity to  producing products/services 
with higher standards of quality; the second direction is that  from just using the capacity 
to  the production of specific products. If we put the results of the NEHEM/McI<insey in 
a matrix with on the Y-axis, from capacity to  quality; and on the X-axis, from capacity to  
product, the result is as follows (see Figure 14). For 1987 the companies are fairly evenly 
distributed over the matrix. In the year 2000, 41% of them want to  be in the upper right 
position (Figure 15). 
The situation differs for the various economic sectors of the Dutch economy. Con- 
struction and trade are heavily focused on utilising the installed capacity, while industry 
in general is very much oriented to\vards products. Nevertheless. 40%) of industrial com- 
panies are mainly involved in eco~lomising capacities. The  orientation of the services 
sector is, of course, to~vards proclucing a customers' specified product with high quality 
standards. 
Dutch transport is still a sector \vit,ll the emphasis on cost-competition. It remains, 
up till now a sector dolllillatecl 11). slllall and nlediuln sized enterprises. The  processes of 
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Figure 17: Orientation of Dutch firms 2000. Source: NEHEM/McKinsey. 
centralisation are, however, speeded up, partly because of the need of logistics by industrial 
companies, partly because of the formation of the Common market. Besides the many 
small firms, the Dutch transport sector is also characterised by highly advanced logistical 
companies which are amongst the fore-runners in the logistics of t,ransporta.t,ion and in 
channel logistics (Dutch coinpa'nies like Frans Maas N.V., 1nt'ex.o-Van Ommeren N.V., 
Iioninklijke Nedlloyd N.V., Pakhoed N.V.). These compa.nies have already prepared for 
the nineties and the need for new logistical services. And that is because major changes 
are underway in international transportation. 
It is not unlikely, that the introduction of the channel logistics approach in Dutch firms 
can be evaluated with the help of a model of phased development. One can distinguish 
three phases (or stages) of logistical development: we have called these elsewhere the 
phase of optimisation, the phase of connection and transformation, and last but not least, 
the phase of integration. The reasoil for this categorisation is as follows: the first steps in 
the logistical modernisation process are often the upgrading in importailce of the logistics 
operations (e.g. by appointing someone in charge of logistics). The second step is re- 
organisation of the main logistics fuilctions into corporate logistics. The recognition that 
logistics costs are vital in global colllpetition is surely one of the mail1 reasons for this 
logistics awareness. A third step, then, is to take a broader view, the approach of product 
channel logistics. 
Hence, the first pha.se is chara.cterised by the firms putting emphasis on separate 
logistical activities; techniques of materials management a.nd physical distribution are 
being improved. In the second phase intrinsic logistical features are the most important 
points of action. For example Just-in-Time delivery and the like. The third stage includes 
the genesis of logistical cha,ins systems, based on an integral logistics concept. It is oriented 
to complete control of iiltegra,ted chains [35]. 
Looking at the Dutch situation one can say, that most firms just reached the beginning 
of the first phase of development. During the last five years some Dutch enterprises have 
started the second pllasc of logistical concepts, mentioned al,o\,e. The third phase is just 
over the horizon with perhaps a few firms just gathering a glimpse of it. 
Logistics are best developed in automobile production, electronic husiness and prod- 
ucts that can not be kept or stored too long, like flowers, fruits, and the like. If enterprises 
will proceed following somehow the logistics development according t o  the stages we have 
described, a t  least two importa.nt effects must be analysed in the next years. 
In the first place it is reasonal~le to expect fundamental changes i l l  the type of trans- 
ported products, or, to  put it another way, product definition will change in a direction 
with more logistical features. A brand new classification of economic activities has t o  
be made and accepted, with logistical characteristics [36]. For the Netherlands such a 
new grouping of firms or better units of production has been elaborated in the context of 
the introduction of advanced logistics concepts in manufacturing [37]. This grouping is 
based on notions regarding the suhstitution of economies of scale by economies of scope 
in manufacturing. The  extent t o  which this may occur is given by two dimensions: the 
degree of standardisation of the production processes and the variety in manufactured 
products (see Figure 16). In this wax four separate groups of manufacturing firms can be 
distinguished: 
firms with continuous processes; 
firms with discontinuous processes; 
firms producing on the level of product groups; 
firms producing in multi- or single project situations. 
This gr >uping reflects an increasing degree of tlexihility in the production processes 
as well as an increasing sensitiveiless to  the changing demands of customers. Of special 
interest in this case are the firills of the product group type, because they will very often 
use group technologies and programmable automated machinery, either for low-flow or 
large-flow volume batch production of semi standardized products. At the level of product 
groups one can find the examples of modern automotive industry, consumer electronics 
and micro-electronics. The next level of flexibilization, the project situations, contains 
"more traditional" examples such as the aerospace industry and ship-building. 
Within the context of overall processes of technical change, we expect that the presence 
of producers a t  the level of product groups, together with the occurrence of producer 
services, would be the principle keys for assessing the competitive position of Dutch 
regions. 
Secondly, it has t o  be expected, that the third phase of logistics development will 
cause rather large spatial shifts in economic activities. One of the reasons could be the 
urge for new product/market combinations [38]. 
5 The changing function of the port of Rotterdam: 
the "hub approach" in international transport 
In measuring the importance of a port, the yardstick of "tonne" is normally used [39]. In 
itself, this indicator is not meaningless. From it we call get a11 impression of the physical 
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Figure 18: Standardization and flexibility of types of production processes. Source: 
Janssen (1987) [36]. 
Table 2: Imports by sea in Rotterdam (By weight and value in 1934) 
Goods Weight(mi1. ton) Value (mi .DG) 
I Industrial products 9.97 17.80 
Refinery/chemicals 7.98 8.02 
Metal industry 0.60 5.05 
Agricultural indus 0.81 1.97 
Other industry 0.58 2.76 
I1 Agriculture 9.58 6.69 
Animal feed 6.55 5.05 
Grains 0.54 0.33 
Fresh Fruit e tc  2.49 1.32 
I11 Extraction Ind. 5.62 1.20 
Coal 4.12 0.74 
Iron Ore 0.39 0.02 
Non-ferrous 0.13 0.27 
Fertilisers 0.98 0.17 
IV Oil production 
Crude oil 43.56 29.62 
Total 1-111 25.17 25.70 
Total 1-11' 63.73 5.5.32 
Source: Genleeiltelijk Haveiibedrijf Rotterdam 
performance of people and/or equipment, which must occur t o  acconlplisll the handling of 
cargo in a port. The  "value" of goods is another extremely important factor. It indicates 
the possible contributiou of transhipment of goods to the na.tiona,l inconle. 
First of all, the  total figures for transportation of goods through the port of R0tterda.m. 
In 1986 526.0 million tons were shipped through the port of Rotterdam. From it 69% 
(362.0 million tonnes) were imported from or exported t o  the European continent. So, 
Rotterdam is an importa.nt transport hub for European sea transport. 
Intra-European sea transport plays an important role (25% or 92 million tonnes). In 
this intra-European sea transport, the relations with FRG., Benelux, France and the  U.K. 
however account for 40% of import and 62% of export. The  relevance of Rotterdam for 
these countries is accentuated by the figures for inland transport t o  and from Rotterdam: 
270.0 million tonnes. Of this total 110.0 million tonnes were domestic inland transport. 
In 1984 this figure was 92.1 nlillioll tonnes. 
In the Tables 2 and 3 import and export by sea according to  weight and value are 
given for the year 1983. The  statistics here are restricted t o  Dutcli imports and exports. 
Table 3: Exports by sea in R.0tterda.m (By weight a.nd value in 1984) 
Goods Weight (ml.ton) Value (ml.DG) 
I Industrial products 18.53 34.15 
Refineryjchemicals 13.35 15.84 
Metal industry 1 .OO 7.62 
Agricultural indus 2.50 6.60 
Other industry 1.68 4.09 
I1 Agriculture 1.59 2.11 
Animal feed 1.27 1.64 
Grains 0.07 0.09 
Fresh Fruit etc 0.25 0.38 
I11 Extra,ction Indust 
Coal 0.37 0.07 
Total 1-111 20.49 36.33 
Source: Gellleentelijk Havenbedrijf Rotterdanl 
Imports by sea into R0tterda.m amounted to 27.47 million tonnes with a va.lue of 26.63 
thousand million guilders. This equals Dfl. 0.97 per kg. For exports these figures were 21 
million tonnes, 37.17 thousa,nd million guilders and Dfl. 1.77 per kg. 
In Rotterdam crude oil dominates in terms of tonnage. This oil, however, has a low 
specific value (Dfl. 0.66 per kg). If crude oil is included the value of imports reaches 55 
thousand million guilders. The value of the goods flow through Rotterdam destined or 
originating in the Netherlands is therefore certainly impressive. And this is before transit 
cargo (transhipments) is taken into account. To put the value in its context: it is about 
1.5 times the productioll value of the whole Dutch transport sector and three times the 
contribution of this sector to the national income. 
The average value per kg seems low. However we must bear in mind that the Nether- 
lands are the importer of la,rge quantities of raw materials for industry, agriculture and 
energy (inclu- ding coal). These are bulk goods with a relatively low value. Low value 
products (less than Dfl. 1.0) account for 21.68 million tonnes, giving a value of 12.39 
thousand million guilders. The value shows how important general ca.rgo is to the port of 
Rotterdam. 
Exports on the other halld include far more semimanufactured and end products. Low 
value products account for only one-fifth of the total export flow. 
In imports refinery products and chemicals are extremely important, both in terms of 
weight and value. There is an important difference between the imported a.nd exported 
products. After refinery products and chemicals the products of the metal industry come 
in second place (see Figure 17). 
\!That shows clearly from the overall Tables 2 and 3, is that in terms of value Rotterdam 
can certainly be called a port for illdustrial products. In exports, this is true in terms of 
I I 
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Figure 19: Value of imports and exports by sea 1984. Source: Germeentelijk Havenbednjt 
R'dam . 
weights as well as value. But for imports the tonnage sha.re is still only 30% for industrial 
products (excl. crude oil). 
On the global transportation routes, however, important changes are occurring. Older 
economic centres decline and new ones emerge, especially in the Pacific Basin (Japan and 
the NICs). This will have an effect on the global freight flow patterns. The  most impor- 
tant freight flows, those between U.S.A/Canada and Western Europe, show considerably 
smaller rates of growth than the ones between the Far East, South East Asia and the 
Rest of the World. Especially the freight flow between the USA and South East Asia has 
had remarkable rates of growth (above 10% a year). The flows from South East Asia and 
Europe and between Far East and Europe are growing a t  5 per cent per annum. 
In the long run, these de~elopments  will have an effect on the goods shipped to  Rot- 
terdam; less raw materials , Inore semi-manufactured and industrial end products. Taken 
together with the containel.isation of freight, the tendency of increasing numbers of con- 
tainers will continue. The growth rates for containers all over the world is impressive, in 
the period 1970 - 1980 a growth of 11.5 % a year. In the 1980s it was 9% a year. Most of 
the container flows for Europe have been directed to the port of Rotterdam. 
The  port of Rotterdam is in fact the European main port for companies, such as 
Sealand, USL and Nedlloyd. Rotterdam's specialty is the transhipment of Full Container 
Loads (FCLs) for Western Europe. Nevertheless, in line with the  growth of international 
logistics, LCL-containers (Less than Container Loads) are gaining in importance. These 
are con- tainers which will be stuffed and stripped in the vicinity of the main port. In fact it 
is an activity with a much higher value added. Antwerp is a port internationally known for 
handling these LCL-containers. Two recent surveys, conducted by h4cIiinsey and HDIC 
(Holland International Distribution Center) have revealed that especially Japanese and 
other Asian manufacturers, nrllich plan to construct a foothold in thc Common Market, 
are giving high priority to the vicinity of a reliable LCL-port. It is in the region adjacent 
to  such a port, that they want to build their distribution centres ((200 km). 
Another very important change is the rapid growth of overseas/continental intermodal 
shipments in the international distribution operations of many companies. Large reduc- 
tions in logistics costs a i ~ d  substantial ilnprovements in service times can be gained by 
utilizing intermodal services. International intermodal shipments are currently the fastest 
growing area of overseas trade. As an example, intermodal flows on the trans-Pacific routes 
increased by 100 percent over the years 1976 to 1982, compared to 30 percent for total 
trade on the same routes. Companies like USL, APL from the U.S.A. and Nedlloyd from 
the Netherlands are heavily involved in intermodal transport. Perhaps the creation of 
these intermodal transportation conlpanies is one of the most influential factors behind 
the growth of intermodalism. 
Besides the concept of "door to door transport", one of the main principles behind 
intermodalism is consolidation of freight flows. On the basis of this principle, transport 
chains and transport systems are developed in which at specific nodes, freight is consoli- 
dated geographically a.nd/or in time? thus enabling the use of larger vehicles, trains, boat,s 
or planes that offer econoinies of scale within the larger chain perspective of economies of 
scope; resulting in lower trallsporta,tion costs per tonne/km. 
Centralized storage points and transport terminals located along large routes, have 
the effect that geographic closeness is replaced by closeness in real time. In extremis, the 
way a good is being produced, is altered radically. A product must be kept moving - from 
its initial stage of raw material to its final consumer - in a logistical coherent network of 
transportation, production and distribution activities. Storage has to be minimized and 
activities for trans-shipment, productioil and distribution are to be located where this is 
optimal for the Value Added Network (VAN). 
This means that in the process of rationalisation and optimisation of goods flows, 
logistical performance along the chain becomes the key factor. Paperless transactions are 
becoming possible and necessarj. ~vhere most documents are replaced with computer-to- 
computer communication. Buffer-stocks between processes are being reduced radically 
in order to improve productivity and quality. With the help of coinputer-integrated- 
manufacturing technology, tele-ordering and rapid transport facilities, production an.d 
deliveries can be made to custon~er requirements much earlier in the logistics chain. The 
major Hubs or Gateways are becollling both the "material nodes" for the consolidation 
and de-consolidation of the flo~vs of goods and the "immaterial nodes" of the dataflow 
networks in the geographical Hub-and-Spoke-networks. 
In this perspective, competitive advantages are sought by the Gateway or Hub Rot- 
terdam in a combination of the following elements: 
its advantageous geographical position: a good harbour for large sea-going vessels 
combined with a network of inland waterwajVs; 
an internationally competitive location for distribution activities, through the pres- 
ence of all kinds of logistical coinpanies (shipping and forwarding, stevedoring, cargo 
services, dockage and storage, shipping agents, specialised inland transport modes , 
etc.), performing against competing costs and performances, the port can function 
as a multi-functional and intermodal hub; 
a high quality of logistical services as a result of the presence of good and varied "in- 
frastructural" and ahove all ~natching "suprastructural" equipments (EDI-facilities 
and networks). 
Ta.l)le 4: Index of Centrality for European ports 
Port Centrality Index Road/Rail Access 
Antwerp 284.90 172.19 
Rotterdam 264.69 147.10 
Amsterdam 263.19 145.45 
Zeebrugge 225.50 124.20 
Dunkirk 223.57 124.20 
Rouen 204.30 122.49 
Bremerhaven 195.81 108.5 1 
Eemshaven/Delfzijl 186.23 95.19 
Brunstbuttel 185.03 108.22 
Emden 183.44 97.63 
Le Havre 157.56 91.74 
Hamburg 138.40 90.32 
Wilhemshaven 119.71 93.22 
Source: Port Authority Bremen 
Good access to  the Hinterland 11a.s become a conditio sine qua, non. A survey con- 
ducted by the Authorities of the Port of Bremen showed that the infra.structura1 access 
of R0tterda.m to  its hinterland 1)y railway, inland waterway and road is second best of 
all ports in the Range Hamburg - Le Havre [40]. For this survey a centrality index was 
constructed ("binnenwartige Zentra1ita.t") for 13 ports in this ra.nge (Table 4). 
The  construction of this index is as follo~vs: it is taken that trans-shipments are the 
most important  shipment.^ for every one of these ports. So, a.ccess by rail, road and inland 
waterway t o  the markets, in ca.su the urban agglomera.tions in the Benelux, West-Germany 
and France (with more than 400,000 inhallitants) can be taken a.s principal criteria.. Ta.ble 
4 shows that Antwerp is the port with the best access to  its hinterlancl, Rotterdam is the 
second best and Anlsterdanl the third. Hamburg, anot,her major port in M'estern Europe 
ra.nks 12 of 13. 
In geographical terms, a, port with good access to  its hinter- land by means of all 
modes of transport, is clearly in a. much better position for becoming a, hub in interconti- 
nental intermodalism, tha.n one which is more peripheral or has lesser access. Geography 
remains one of Rotterdam's strongest selling points. Since the costs of int,ercontinental sea 
transport are only up t o  12.5 to  15 per cent of total "door-to-door-transportationv-costs, 
it is obvious that t.he competit,ive positioning of the port of Rotterc1a.m is very hea.vily 
dependant on the costs and performa.nce of the adja.cent (1and)transportation trajectories. 
However, it is not only the port itself, its geographical position and its facilities that  
ma.ke Rotterdam strong, it is also the competitive power of the region of which the port is 
pa.rt and the fact that a good internat.iona1 airport. is located in its vicinity. These factors 
too, make a good positiolling of Rotterda,m internationally possil~le. 
Alajor physical distribution operators in Europe are re-defining their localisation of 
networks. This is being done by redefining the ratio of accessibility of a particular region in 
Europe in terms of quantities clivicled 1 ) ~ .  times. Accessibility is no longer only considered 
in terms of distance but more and more in terms of the reliability of time, in relation 
to quantities. This allows a mixture of traffic (intermodalism) even if it concerns inland 
waterway shipping or coml~ined rail/road transport. 
The localisation of the "hubs" strongly depends therefore upon the logistical capacity 
of operators to re-organize the flows, in terms of storing of different goods (express, cold, 
just- in-time), of mixing over different transport modes, and dealing with the necessary 
informations. 
The Netherlands has been chosen by many international companies as their distri- 
bution centre for Europe. Point- to-point transportation is being replaced by logistical 
co-ordination and integration in the form of logistical supply and distribution networks. 
Distribution activities are loca.t,ed wherever best overall logistical performances and the 
most economical trade-offs in logistical activities can be made. The dual presence of 
an international port and an interna.tiona1 freight-airport has turned out to be a very 
important factor. 
For example, in 1984 the U.S. company Alcatel (ex ITT) decided to re-organise their 
international distribution activities, based on the principles of intermodalism and consol- 
idation of freight on trunklines. The Netherlands has been chosen as the European hub. 
Factors taken into consideration were: the geographical position of locations for the hub, 
especially the presence of both port and airport in order to make use of sealair transport; 
the quality of logistical service organisations; and the presence of producer services. The 
conclusion of Alcatel has been that the Netherlands, in case the port of Rotterdam and 
Schiphol airport, are for Alcatel's operations the best gateways to Europe, and that the 
Netherlands are the best Hub. 
In Table 5 (for seven internationally operating companies which use the Netherlands as 
their distribution centre) the supply and distribution relations are given. Four companies 
originate from the USA (Honeyurell, Bell Helicopter, Rank Xerox and Merck, Sharpe 
& Dohme), two are from Japan (Sony and Canon) and Sanstrade is a Swedish owned 
company. 
From this table three I~asic forms of intermodal sea-air transport can be discerned: 
1. Rotterdam and Schiphol are gateways to Europe. Distribution centres are located 
in the Netherlands for the supply of the consolidated intercontinental freight flows. 
The distribution for the European market is mainly done by road transport. 
2. Rotterdam and Schiphol function as interna.tiona.1 logistical nodes. The ports oper- 
ate as both world and continentd nodes for supply and distribution. 
3. Rotterdam and Schipl~ol are complementary and perform as links in the interna- 
tional logistical chains. Goods are brought in, either by air (Bell Helicopter) or by 
sea (Canon) and distributed by sea and airlroad. The difference with the former 
two types is the \varehousing function (sometimes in the form of free-tax-zones). 
Questionnaires ans\vered 11y the logistical executives of these ant1 other internation- 
ally operating compailies have revealed that it is not the factor of distance, as such, to 
the economic centres of the EC that has been decisive in the choice of location in the 
Netherlands. Three factors \rere listed as more important: the first was the "main port" 
Table 5: Supply and distribution relations of 7 international companies, using the Nether- 
1a.nds as Distribution Center. 
s u ~ ~ l v  mode origin company distrib. destination mode 
Raw Materials 
R 100% Europe 45% RANK XEROX 
S 95% USA 45% 
A 5% Japan 10% Europe 67% R 100% 
Semi-manufactured Products 
R 100% Europe 70% 
S 95% USA 25% 
A 5% Japan 5% 
Rest W. 33% S ? 
A ? 
End-Products 
S 95% USA ? 
A 5% Japan ? 
S 100% USA Netherlands 
Far East 70% SONY Belgium 80% ? 
Italy 
A 100% Japan 10% Scandinavia 
R 100% Europe 20% Eastern Europe 20% ? 
Metalworking Metalworking 
R 100% Europe 96% SANSTRADE Europe 90941 R 60% 
A 100% Rest W. 4 %I A 40% 
Rest W. 10% A 100% 
Special Steels 
R 100% Japan 80%' 
R 100% Europe 20% 
Special Steels 
Europe 80% R 100% 
Rest W. 20% S 100% 
Saws and Tools Saws and Tools 
R 100% Europe 90% Europe 90% R 100% 
S 100% Far East 5 %) 
USA 5% Rest W. 10%) ? 
S ? E.C. 38% R 100% 
A ? USA 25%, hfERCII;, SHARP Rest E. 50% R 100% 
R 90% Europe 75% S: DOHhlE 
? 10% Middle E. Rest \V. 12%) A 100% 
S 80% Japan 80%) Europe 90% R 100% 
A 20% RestMr. 20% Africa 
Middle E. 10% S ? 
A ? 
R 39% Europe 100% Europe 75% R 90% 
Rail 11% HONEY\VELL A 10% 
S 80% USA Middle E. 15% '0 20% 
A 20% Japan A 70% 
Canada R 10% 
Far East 4% A 50% 
Latin Am. 3% S 50% 
USA 3% A 100% 
A 100% USA 1OO'L EC 50% R 15% 
BELL A 85% 
HELICOPTER Rest E. 1 0  A 100% 
Africa A 75% 
Middle East S 25% 
R = road transport Rest 11' = rest of the world 
S = sea transport Rest E. = re3t of Europe 
A = air transport Middle E. = hliddle East 
Source: Ministry of Economic Affairs of the Netherlands, Commission for Foreign Invest~ne~it. i l l  the 
Netherlands: The Nefherlairds-Europt 's Disfriblrfioi/ Cei~fre .  T IL !~ I I .C  C'n .5~  Sflldics. Adap~iolis made by 
Van der Loos 6i. Harleman (1988). 
character of Rotterdam and Schiphol. These nodes a.re in fact nodal points of nodal points 
in international tra.nsportation networks. 
The port of Rotterdam is in fa,ct the European main port for companies such as 
Sealand, USL and Nedlloyd. 
It is in the region adja,cent to such a port tha.t they normally want to build their 
distribution centres. 
The second factor was the presence of highly specialized and reliable internationally 
operating intermodal companies. This offers the possibility to use highly qualified and 
specialised outside distribution companies (carriers, warehouses or third parties) to per- 
form all or part of a company's distribution function (including transporta.tion, storage, 
inventory control, customer service and logistics information net works. 
Thirdly, over and a.bove that, the financial and fiscal conditions: the Netherlands 
have always had a liberal trading policy and Rotterdam and Schiphol are located within 
one and the same fiscal policy region, and for non-domestic freight flows there exists an 
excellent bonded warehousing system. 
So, the old function of the port of Rotterdam is gradually changing into new ones: 
main port for intercontinental container lines, European distribution centre, port for LCL- 
container handling and even a "productive port". For its older functions, the material 
infrastructural networking was decisive. With new functions, the port has to become 
integrated into the international Logistical and Value Added Networks. 
For this, ED1 systems and networks are pre-requisites. Information systems are used 
ever more to acquire a competitive edge on other ports, with respect to effiency (costs 
and speed) and reliability, and play a much more important role in the control of freight 
flows nowadays than was the case in conventional transport. In today's transportation 
the provision of an internationally linked network for the flows of co~nmunication is as 
important as the provision of physical networks for the flours of cargo. 
Networking and integration of the port of Rotterdam meall also "systems commit- 
ment" of Rotterdam with logistical nodes in its hinterland. The competitive edge of 
Rotterdam is closely linked to the ability to tranship as quick and as reliable as possible 
the goods into and from the hinterland. Reliable transport axes for all modes of transport 
are necessary, penetrating into the urban agglomerations of Europe. It is for this reason 
that, apart from the battle over tlie different Port Information Systems, we can see strong 
competition in Europe amongst the different ports over the structure of the road networks 
towards the Channel Tunnel (the "Chunnel") and the European High Speed Trains (HST 
of TGV) networks. For ports seem to be applying the same rule as manufacturers, get 
into the chains or go out of business. 
6 Perspectives, paradoxes and politics; the Rotter- 
dam strategies 
For Rotterdam, getting into the logistical chains seems to be the strategy of becoming a 
very well equipped port for the flows of (containerised) gootls from and into Europe. The 
competition between ports is t11c11 niainlj. about the levels of tecl~nological and econolllic 
equipments, and therefore the required logistical activites and services. It often seems 
that it is this goal that is being pursued, both by municipal and regional authorities, and 
national authorities not only in the Netherlands but in Belgium, Germany and France as 
well. 
Considering the amount of ca.pita1 investment needed to equip a port region and its 
related infrastructural hinterland networks along the latest standards, one can see that 
this is a very expensive competitive strategy. Certainly in respect of the fact that only 
one or two ports in the Hamburg - Le Havre range will become ma,in ports. Therefore 
a second, in and in our view more preferable logistical strategy is also possible and in 
fact already discernable. This is the strategy of becoming a node in the various logistical 
product channels. It is a stra,t.egy of building strong positions in several logistical product 
chains or Value Added Networks. This strategy does not necessarily coincide with the 
geographical strategy of becoming the European Gateway or even Distribution Centre. 
At this moment Dutch national, regional and local strategies in infrastructure and 
physical planning seem to be pretty much in line with ea,ch other. The crucial weight of the 
distribution functions and producer services is generally acknowledged in the Netherlands. 
For the City of Rotterdam this nlealls that its strategy has the fullest support of all Dutch 
planning levels and sectors. U p  to a certain extent, this strategy is a break with the 
strategy of the seventies in url~an policy. From the mid-seventies until the mid-eighties 
urban renewal domina.ted the scene, with its emphasis on the housing question. The 
net outcome is tha.t decay ha.s been stopped, and tha,t nowa.days "living in the city" has 
become again a centra.1 issue; R.ott.erdam a.s a "compa,ct city" a.s the a.rchitectura.1 and 
planners' concept goes. 
The strategy of today and tomorro~r is aimed at the constructlion of the so called "New 
Rotterdam"; the revitalisatioil of the city in accordance with becoming a European and 
global urban node. As Iinight has formulated it: 
"the primary role that a global city plays in global society is the governance of 
technology, i.e. the advancement and management of industrial and cultural 
know how. In order to do this, the city must assimilate technological culture 
and build a society that is learning based and multi- cultural" (-211. 
Several spearhead actions have been formulated to achieve such goals (see Map 9). 
Of particularr interest to us are the port-related and port oriented plans. In order to 
fulfill adequately the international logistics functions, it is con- sidered essential that the 
city of Rotterdam should create a high standard of both physical appearance (a skyline 
which will fit a global city) and of urban daily life (from loft living to high quality of social 
housing). It is recognised that to build an international competitive urban environment, 
it is not just a matter of infrastructure but also a matter of amenities. This strategy goes 
along with the findings of Andersson & Batten, that 
the centres of higher education and their surrounding regions will become 
favoured locatiolls and these C-regions ( C for Coml,etcnce, Culture, Com- 
munication and Creativity) are already forming a new network. C-regions 
tend to  be the locatiolls 1~11el.e R & D oriented units ol,crate in corporations 
possessing the new systems architecture [42]. 

Generally speaking, the city of Rotterdam is working on an integrated vision and strat- 
egy on issues as there are urban development, the recent boom of the service industries, 
and the logistical and infrastructural positioning of the port of Rotterdam. The city de- 
velopment plan "Logistructuur" reflects this integrated approach and in fact constitutes 
the first step towards a new integrated system of planning logistics and infrastructure in 
a city and region. Special attention is drawn to the performance of the Dutch national 
railway system, which a t  this moment can be classified as inadequate to perform the 
newly emerging internationally transportation tasks from and to the port. In the near 
future a fun- damental update and upgrade of the (self-contained) freight train system 
will be unavoidable. Moreover, combined transport possibilities have to be fully used. A 
cooperation between parties involved in necessary (piggyback companies, rail container 
companies, railway companies) [43]. 
C-regions and Global Cities, however, are not only locations of renewal of the infras- 
tructural and logistical organizational structures. They are at the same time the regions 
with huge masses of unemployed, with high interracial tensions and other social contradic- 
tions. Technological innovation and modernisation is not only an economic-technological 
process. It is also a societal renewal process. Not only the material conditions matter, 
but also the social spheres. It goes beyond the scope of this paper to  elaborate this point. 
Suffice it to say that it is necessary that the planning strategy of Rotterdam entails a socio- 
economic policy, in which problems are addressed as the compartemelltalization of social 
and urban life in relation to  the formation of global logistical nodes. It has been argued 
that only when these factors are taken into account too are they interacting regionally in 
a synergetic form, and actual innovation will take place [44]. 
To summarize; as we have indicated logistics are on the move. Fro~n main port con- 
cept via hub & spoke approaches to integrated control and managenlent of goods and 
information networks. 
Dutch firms and enterprises are just beginning to acknowledge the st,ra.tegic importa.nce 
of Cha.nne1 Logistics. Dutch nationa.1 a.nd local government is pursuing strategies a.imed at 
developing urba,n nodal pints by ~t~rengthening infra,structural networks and constructing 
EDI-networks and facilities. 
Last but not least, we have discussed how Rotterdam is trying to improve its func- 
tioning as a gateway to Europe on the one hand and to become a European distribution 
centre on the other. It is striving to improve its economic and social basis by stimulating 
infrastructure, i.e. railroad and high\~ays, by creating social amenities, green belts etc. 
Special attention is also being given to the containerisation and ED1 networks. 
Confronting these strategies \vi th the perspectives of logistical developments, one can, 
however, arrive at the follo~iring problems, which will only be formulated here but not be 
elaborated upon: 
1. By concentrating so hard in trying to become the gateway to Europe by improving 
and facilitating cont,ainei and goods flows into and from Europe, is Rotterdam 
"digging its own grave" in  the longer run? Is there a contradiction between the 
function of a port in the "logislics" of the container flows and that in the "product 
chain logistics"? 
2. Will Central Europe be the dominant area influencing Rotte~.clam negatively by 
"waking up" the (former) lllecliterranean sleeping po\vcl-s? 
Strategic logistics resea,rch in the Netherlands will surely have to deal \vith these 
questions in the near future. 
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1 .  INTRODUCTION 
In the current mature economic c l i m a t e ,  m a r k e t  d e m a n d  
is highly variable. F r o m  the manufacturing viewpoint, this 
c l i m a t e  g e n e r a t e s  t h r e e  u n f a v o u r a b l e  c o n d i t i o n s  ; d i v e r -  
sified d e m a n d ,  greater difficulty of forecasting demand and 
shorter product life cycles. T h u s ,  the competitive power o f  
the manufacturing company increasingly depends o n  the speed 
o f  o b t a i n i n g  m a r k e t  i n f o r m a t i o n ,  m a n u f a c t u r i n g  lead times 
and the speed of d i s t r i b u t i o n .  In J a p a n  l o g i s t i c s  is e x -  
p e c t e d  t o  p l a y  a  k e y  role in these processes - from market 
i n v e s t i g a t i o n  to c u s t o m e r  d e l i v e r y  to p u r s u e  c o m p e t i t i v e  
m a n u f a c t u r e  s t r a t e g i c a l l y .  T h i s  r e p o r t  f i r s t  r e v i e w s  
economic environments surrounding " m a n u f a c  t u r e " .  T h e n  t h e  
f o l l o w i n g  s e c t i o n  d e a l s  with the role o f  logistics to meet 
market demand on time after giving the t r u e  m e a n i n g  o f  JIT 
m a n u f a c t u r i n g  and d i s t r i b u t i o n .  T h e  f o u r t h  s e c t i o n  d i s -  
c u s s e s  r e q u i r e m e n t s  for e s t a b l i s h i n g  t h e  l o g i s t i c  s y s t e m  
w h i c h  i n t e g r a t e s  s a l e s ,  product ion and d i s t r i b u t i o n  func- 
t i o n s  a s  a  first s t e p  t o w a r d s  the total l o g i s t i c  s y s t e m .  
T h e  last section sees logistics from a  broader viewpoint and 
stresses the necessity of putting bri 1 l iant human resources 
into t h e  l o g i s t i c  f u n c t i o n  for i m p l e m e n t i n g  a n  e f f i c i e n t  
logistic system in order to gain a  competitive edge. 
2. E C O N O M I C  ENVIRONMENTS SURROUNDING "MANUFACTURE" 
2.1 T r e n d  of Supply and Demand Relation 
F i g .  1 s h o w s  a  c o n c e p t u a l  relationship between demand 
and supply from the time before the first oil crisis to the 
p r e s e n t  t i m e .  D u r i n g  t h e  h i g h  g r o w t h  p e r i o d  b e f o r e  t h e  
first oil c r i s i s ,  there was ample demal. in t h e  m a r k e t  a n d  
various products were developed, produced and sold mainly on 
t h e  i n i t i a t i v e  o f  t h e  m a n u f a c t u r e r .  H o w e v e r ,  all markets 
eventually become saturated, and evidence of market satura- 
tion began to appear after the first oil crisis as shown in 
F i g .  2. 
High g m k h  age ; Stable gro:rth age 
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F i g .  2 : T r a n s i t i o n  o f  o w n e r s h i p  r a t i o  o f  c o n  
d u r a b l e s  in J a p a n .  
2.2 D i v e r s i f i c a t i o n  T h e o r y  
T h e r e  i s  a  t h e o r y  in e c o n o m i c s  a b o u t  t h e  e f f e c t  o f  
d i v e r s i f i c a t i o n  o n  s a l e s .  F i g .  3 i l l u s t r a t e s  t h i s  t h e o r y .  
In t h i s  g r a p h ,  c u r v e  S 1  s h o w s  t h e  s a l e s  v o l u m e  o v e r  t i m e  o f  
a  g i v e n  p r o d u c t .  I f  t h i s  p r o d u c t  c o u l d  b e  p r o d u c e d  w i t h  
m a n y  v a r i a t i o n s  in s u c h  a  w a y  a s  to meet e v e r y  k i n d  o f  n e e d ,  
t h e n  s a l e s  c o u l d  p o s s i b l y  b e  i n c r e a s e d  t o  l e v e l  S g .  
L i k e w i s e ,  i f  t h e r e  i s  a  p r o d u c t  t h a t  s e l l s  at l e v e l  S 2 ,  
s a l e s  c o u l d  be i n c r e a s e d  to level S 4  w i t h  i n c r e a s e d  v a r i a -  
t i o n s .  
t irne 
estimated soles curve Mthout diversification 
- - -  estimated sales curve with diversification 
F i g .  3 : ' D i v e r s i f i c a t i o n  t h e o r y .  
2 . 3  G r o w i n g  N e e d  f o r  P r o d u c t s  M a t c h i n g  t h e  I n d i v i d u a l  
Person's C i r c u m s t a n c e s ,  P e r s o n a l i t y  and T a s t e s  
In the s a t u r a t e d  m a r k e t ,  m a n u f a c t u r i n g  c o m p a n i e s  w e r e  
f o r c e d  t o  f a c e  i n t e n s i f i e d  c o m p e t i t i o n .  In o r d e r  to m a i n -  
t a i n  and h o p e f u l l y  to i n c r e a s e  s a l e s ,  t h e y  tried to c r e a t e  a  
n e w  m a r k e t .  F o r  i n s t a n c e ,  in the c a s e  of c o n s u m e r  d u r a b l e s .  
once i t  was a "must" to h a v e ,  s a y ,  o n e  air c o n d i t i o n e r  at 
each house. but n o w  the manufacturers succeeded in creating 
the feeling that each room needed an air conditioner. 
However. every room has a different capacity, space and 
color o n  the walls. T o  put an air conditioner on the w a l l ,  
on the ceiling or on the floor depending on the condition of 
t h e  r o o m ,  d i f f e r e n t  k i n d s  of units must be provided to f i t  
t h e  d i f f e r e n t  n e e d s .  A S  the s t a n d a r d  o f  l i v i n g  h a s  im- 
p r o v e d .  c o n s u m e r s  w h o  have become more affluent have will- 
ingly accepted such manufacturer's e n d e a v o r s .  A s  a m a t t e r  
o f  course. there has been a growing need for products match- 
i n g  i n d i v i d u a l  p e r s o n s ' c i r c u m s t a n c e s .  p e r s o n a l i t y  a n d  
tastes. 
I f  manufacturers sell o n l y  their m a i n - p r o d u c t s ,  they 
are liable to lose their market share. In order to meet the 
d i v e r s i t y  o f  c u s t o m e r s '  n e e d s .  v a r i o u s  t y p e s  of p r o d u c t s  
must be p r o d u c e d .  T h i s  t e n d e n c y  will b e c o m e  m o r e  i n t e n -  
s i f i e d  in t h e  f u t u r e .  T h u s .  a f t e r  the first oil c r i s i s .  
products have come to be developed in c o n s i d e r a t i o n  o f  the 
needs of the consumer. Therefore. the period before the oil 
crisis is called the "Era of Product Out" and after the oil 
crisis. the "Era of Market In", a s  shown in Fig. 4. 
1955 1974. 
Produc t  - o u t  I l o r ke t  - i n  
( S e l l  produced goods) (Produce goods which con be s o l d )  
F i g .  4 : Economic environments. 
2.4 Number of Variations and Market Share 
F i g  5 is a famous curve showing the r e l a t i o n s h i p  b e -  
tween the n u m b e r  o f  variations and the market share in the 
case of color T V  sets in the Japanese mnarket. Matsushita, 
h e r e  i n d i c a t e d  by a n  M ,  p r o d u c e s  t h e  h i g h e s t  n u m b e r  of 
v a r i a t i o n s  in the c a s e  o f  c o l o r  T V  s e t s  and s e c u r e s  t h e  
highest m a r k e t  s h a r e  in this market. Other producers with 
lesser n u m b e r  o f  v a r i a t i o n s  f o l l o w ,  s u c h  a s  H. T and S. 
There is some relationship between the number of variations 
and the market share. 
2.5 Product Life Cycle 
F i g .  6 i l l u s t r a t e s  g r a p h i c a l l y  p r o d u c t  l i f e  c y c l e s  
during the 70's and 80's. In the 70's. product life cycles 
were relatively longer. But product life cycles have become 
increasingly s h o r t e r  w i t h  m u l t i p l e  v a r i a t i o n s ,  b e c a u s e  o f  
new demand creating activities based o n  the policy of built- 
in obsolescence by manufacturers. [n part, these activities 
h a v e  b e e n  s u p p o r t e d  by recent technical innovat ion. T h i s  
trend is expected to increase m a r k e d l y .  A c c o r d i n g l y ,  w h e n  
f o r m u l a t i n g  a n e w  p r o d u c t i o n  s y s t e m ,  w e  must t h i n k  o f :  
first. the production volume, s e c o n d ,  t h e  n u m b e r  of v a r i a -  
tions and third. the product life cycle. Depending on those 
figures, w e  then have to develop a suitable production sys- 
tem. 
Color TV s e t s  f o r  the  Japanese market 
Market share ( Z )  
F i g .  5 : Relationship between the market share and the 
number of variations for matured products. 
- 
- 
Year Year 
F i g  6 : Product life cycles durng the 70's and 80's 
2.6 T h r e e  Most Unfavorable Conditions Influencing P r o d u c -  
t ion 
In summary, w e  have to face the t h r e e  most u n f a v o r a b l e  
c o n d i t i o n s  t o  m a n u f a c t u r i n g .  w h i c h  a r e  : d i v e r s i f i e d  
d e m a n d s ,  g r e a t  d i f f i c u l t y  o f  f o r e c a s t i n g  d e m a n d s ,  a n d  
shorter product life cycles a s  shown in F i g .  7. 
"Market-in" age 
(Produce goods which can be sold.) 
Diversified customers' needs 
"Product-out" age Difficulty of forecasting customers' 
(Sell produced goods.) demands 
* enough demands Shorter product l i fe cycles 
1 9 7 4  
(the I s t  oil cr is is)  
Year 
F i g . 7  : Market situations before and after the 1st oil 
crisis. 
3 .  ROLE OF LOGISTICS TO M E E T  MARKET DEMAND O N  T I M E  
3 . 1  Competitive Factors in the Market 
W i t h  the conventional manufacturing system and produc- 
t ion control method, i t  is b e c o m i n g  almost i m p o s s i b l e  for 
the manufacturer to c o p e  w i t h  the three most u n f a v o r a b l e  
conditions to manufacturing. 
What mainly count as competitive factors in the market 
for manufacturing companies are : 
* price, 
* quality including services 
* delivery date 
In w h a t  o r d e r  t h e s e  i t e m s  c o u n t  h e a v i l y  d e p e n d s  o n  the 
product. I t  is normally the case that when a customer wants 
to buy a certain product from a company, he w a n t s  to place 
his order with specifications at the latest possible day and 
t h a t  o n c e  h e  h a s  m a d e  a d e c i s i o n .  h e  w a n t s  to h a v e  i t  
delivered immediately or on a certain fixed date. I f  he has 
to wait for a long time until he gets it, most probably he 
w i l l  l o s e  h i s  d e s i r e  to b u y  i t .  I f  he finds a similar 
product made by another company. i f  the price and quality of 
i t  are almost the same, and i f  that product can be delivered 
to him much faster than that company, he may buy i t .  There- 
f o r e ,  delivery dates are surely a very important factor for 
the company to be competitive. 
3 . 2  T w o  Solutions Flexible Enough to Meet Customers' 
Demand 
T o  meet such a customers' demand, the company can take 
the following two solutions: 
( 1 )  T o  keep a very high stock of finished goods. 
T h e n ,  w h a t e v e r  demand c o m e s ,  t h e r e  is n o  d a n g e r  o f  
losing the customer s i n c e  the company can meet the demand 
immediately. This s o l u t i o n  h a s  a very a t t r a c t i v e  c h a r a c -  
t e r i s t i c  for the c o m p a n y  s i n c e  i t  e n a b l e s  the c o m p a n y  to 
have stable production. 
In f a c t ,  in the West there are m a n y  c o m p a n i e s  w h i c h  
employed or are still employing this solution. B u t ,  in such 
companies i t  is often the case that they don't have the very 
i t e m s  c u s t o m e r s  w a n t  a l t h o u g h  they h a v e  a h i g h  s t o c k  o f  
finished g o o d s ,  and that the c u s t o m e r s  h a v e  t o  w a i t  f o r  a 
long time until they get them. 
T h e  drawbacks of this solution are: 
( i )  T i e d  u p  c a p i t a l  in t h e  f i n i s h e d  s t o c k  c a n  b e  d a n -  
gerously high. 
( i i )  S o m e  of the f i n i s h e d  s t o c k  may b e c o m e  d e a d  s t o c k  b e -  
cause the total demands are limited and because the product 
life cycles are getting shorter and shorter. 
(iii)Retailers. wholesalers and m a n u f a c t u r e r s  h a v e  in m a n y  
cases only limited space for keeping inventory. T h u s ,  i t  is 
very difficult for them to store all the stock. 
B e c a u s e  o f  t h e s e  r e a s o n s ,  this doesn't seem to be the 
right solution. 
(2) T o  have very short lead times to replenish the stock o f  
finished goods. T h e n ,  whatever demand c o m e s ,  i t  can easily 
be met. T h i s  is surely the right solution. 
O n e  function of inventory is to act as a buffer between 
sales and production and between production and purchasing. 
In other w o r d s ,  i t  separates the sales function and the pur- 
c h a s i n g  f u n c t i o n  f r o m  t h e  p r o d u c t i o n  function and enables 
t h e m  to f u n c t i o n  i n d e p e n d e n t l y .  T h e  m a s s  p r o d u c t i o n  a n d  
m a s s  d i s t r i b u t i o n  s y s t e m  w a s  m a d e  p o s s i b l e  thanks to this 
buffering function of inventory, as shown in F i g .  8(a). But 
t h e  present m a t u r e  a n d  d i v e r s i f i e d  m a r k e t  h a s  m a d e  t h i s  
solution unfeasible. D i v e r s i f i c a t i o n  is l i a b l e  to i n -  
volve waste caused by the unbalance b e t w e e n  p r o d u c t i o n  and 
s a l e s  a c t i v i t i e s .  in m o r e  p r e c i s e  w o r d s ,  waste caused by 
excessive production of undemanded products and waste caused 
by l o s i n g  s a l e s  o p p o r t u n i t i e s  b e c a u s e  o f  t h e  s h o r t a g e  o f  
d e m a n d e d  p r o d u c t s .  T h u s .  i f  the p r o d u c t i o n  system cannot 
c o p e  w i t h  t h e  m a r k e t  n e e d s  q u i c k l y  e n o u g h ,  o b v i o u s l y  
s h o r t a g e  o f  p r o d u c t s  and e x c e s s i v e  i n v e n t o r y  t a k e  p l a c e .  
T h i s  will be followed by the decrease of sales and the loss 
o f  the company's reputation. 
T h u s ,  i t  h a s  b e c o m e  v e r y  i m p o r t a n t  t o  b e  a b l e  t o  
provide customers with the products meeting their demands at 
the right time w i t h  r e a s o n a b l e  p r i c e s ,  in o t h e r  w o r d s ,  to 
implement "just in time" product ion and "just in time" dis- 
tribution. T o  meet t h e  demand of just in t i m e  p r o d u c t  ion 
and distribution, the Japanese have found as a solution the 
shortening of lead times. I f  lead ti.mes a r e  short e n o u g h ,  
any demand can be met whatever i t  is and redundant stock can 
be eliminated. F e w  stock can be accepted between sales and 
production and between production and purchasing. In prin- 
c i p l e ,  with few s t o c k ,  production must confront directly the 
d i v e r s i f i e d  and u n f o r e s e e n  m a r k e t ,  a s  shown in F i g .  8(.b). 
T h i s  m e a n s  that o n l y  m i n i m i z i n g  p r o d u c t i o n  cost is not a 
s u f f i c i e n t  c r i t e r i o n  to o p e r a t e  t h e  production system. A 
n e w  element, flexibility, has become a c r u c i a l  c o n c e r n  for 
operating the production system. 
3 . 3  Vital Elements to Meet Market Demand on T i m e  
T h e  f o l l o w i n g  a r e  t h e  major elements required to meet 
market demand right on time.: 
( 1 )  Investigation of market demand 
( 2 )  Flexible production 
( 3 )  Purchasing of the necessary materials just in time 
( 4 )  Integration of sales, production, p u r c h a s i n g  a n d  d i s -  
tribution functions by an efficient logistic system 
In o t h e r  w o r d s ,  the competitive power of the manufac- 
turing company increasingly depends on the speed of obtain- 
ing market information. T h e  loger the time required for ob- 
taining the information on the market demand, the higher the 
s t o c k  level and t h e  b i g g e r  t h e  risk o f  m a n u f a c t u r i n g  u - -  
demanded products leading to lost s a l e s  d u e  to s h o r t a g e  u i  
demanded products. C o m p e t  i t ive power a 1 s o  d e p e n d s  o n  t h e  
speed o f  procuring the necessary materials, of manufacturing 
the right products in the right quantity and of distributing 
them to the right place at the right t i m e  and at t h e  r i g h t  
cost. In J a p a n  logistics is expected to play a k e y  role in 
t h e s e  p r o c e s s e s  - f r o m  market i n v e s t i g a t i o n  t o  c u s t o m e r  
delivery. 
3 . 4  Logistics to Meet Market Demand on T i m e  
Logistics is the subject for rationalizing the total 

m a t e r i a l  f l o w .  B e f o r e  the first oil c r i s i s ,  manufacturing 
companies regarded logistic systems as c o n n e c t i n g  p i p e s  to 
s u p p o r t  m a s s  p r o d u c t i o n  and m a s s  c o n s u m p t i o n .  B u t ,  the 
present economic c i r c u m s t a n c e s  need n e w  l o g i s t i c s  to c o p e  
w i t h  t h e  c u s t o m e r s '  d e m a n d s  o n  many v a r i a t i o n s ,  s m a l l  or 
m e d i u m  v o l u m e  d e l i v e r y  and short d e l i v e r y  t i m e  f r o m  t h e  
point of r e c e i v i n g  a n  o r d e r  to d e l i v e r y ,  i . e . ,  JIT logis- 
tics. B u t ,  JIT distribution is normally associated with a 
s u b s t a n t i a l  i n c r e a s e  in t h e  d i s t r i b u t i o n  c o s t s .  M a n y  
Japanese companies are n o w  trying to introduce JIT logistics 
by reforming the conventional logistic system, together w i t h  
the help of the progress of micro electronics. 
L o g i s t i c s  is c o n c e r n e d  w i t h  the informat ion flow and 
the material flow. Its rationalization needs to be pursued 
by shortening the lead time of, each phase from market inves- 
t igat ion to customer delivery. trying to synchronize infor- 
mat ion flow and material f l o w .  F r o m  the v i e w p o i n t  of the 
d i f f e r e n t  p r o c e s s e s  f r o m  market i n v e s t i g a t i o n  to customer 
delivery, logistics can. for convenience s a k e ,  be classified 
into logistics on sales, logistics on production and logis- 
tics on procurement as shown in F i g .  8(b). 
JIT logistics o n  sales involves : 
( 1 )  Placinng distribution centers 
(2) Installation of direct links between distribution cent- 
ers and large retail outlets 
(3) Selecting routes for transportation 
( 4 )  Using transportation vehicles efficiently 
( 5 )  Establishment of sales plans with high accuracy 
(6) lnvestigation of market demand daily or at least weekly 
( 7 )  Control of .supply from operation to distribution cent- 
ers 
(8) Controlling inventory 
JIT logistics on production is concerned with such items 
as: 
( 1 )  F l o w  oriented layout (Various machines are placed in 
such a way that materials are transformed into products 
sequentially.) 
( 2 )  Short setup times 
( 3 )  Mixed production in a small lot (ideally o n e  piece) 
( 4 )  Build in quality at each process 
( 5 )  High machine availability with TPM (Total Productive 
Maintenance) 
(6) L o w  absenteeism rate (mot ivat ion) 
JIT logistics on procurement deals with items such as : 
( 1 )  Establishment o f  information networks with supplier to 
procure the necessary materials for manufacturing 
( 2 )  Selecting routes for transportation 
( 3 )  Using transportaion vehicles efficien'tly 
( 4 )  Controlling inventory 
W i t h  r e g a r d  to t h e  physical d i s t r i b u t i o n  and storage 
t o o l s ,  t h e  f o l l o w i n g  a r e  j u s t  a f e w  p o i n t s  f o r  
consideration: 
( 1 )  Developing containers in an optimal way 
(2.) Developing pallets in an optimal way 
( 3 )  Choosing suitable means for transportation 
( 4 )  Employing modular packing 
(5) Choosing packing, loading and unloading machines 
(6) Automation of distribution centers 
Many of the above items are not independent; T h e y  in- 
teract w i t h  e a c h  o t h e r .  E v e n t u a l l y  s a l e s ,  p r o c u r e m e n t ,  
manufacturing and distributi3n must be integrated as the L O -  
tal logistic system. 
S o m e  J a p a n e s e  c o m p a n i e s  a l r e a d y  h a v e  implemented ad- 
vanced l o g i s t i c s  s y s t e m s ,  u s i n g  them to e s t a b l i s h  s a l e s  
p l a n s  w i t h  h i g h  a c c u r a c y ,  a u t o m a t i c a l l y  control supply by 
computers, and control manufacturing quantity. T h e  follow- 
ing section discusses such systems. 
4  R E Q U I R E M E N T S  FOR E S T A B L I S H I N G  LOb.STIC S Y S T E M  TO IN- 
T E G R A T E  PRODUCTION. S A L E S  A N D  DISTRIBUTION 
4 . 1  Necessity of Investigating Market Demand 
Based o n  the f o r e c a s t  of d e m a n d ,  a s a l e s  p l a n  c a n  b e  
e s t a b l i s h e d .  T h e  s a l e s  p l a n  is t h e  s t a r t i n g  point for 
m a k i n g  all t h e  o t h e r  p l a n s  s u c h  a s  p r o d u c t i o n  p l a n ,  d i s -  
t ri but ion p l a n ,  i n v e n t o r y  plan, material procurement p l a n ,  
e t c .  There will be a mountain of goods i f  demands are lower 
than e s t i m a t e d  and t h e r e  will be a s h o r t a g e  of g o o d s  i f  
demands are higher than estimated. T h u s ,  i t  is very impor- 
tant to e s t a b l i s h  a g o o d  and f i r m  s a l e s  p l a n .  In o t h e r  
w o r d s ,  
( 1 )  T h e  a c c u r a c y  o f  the forecast of demands is very impor- 
tant. 
(2) T h e  g a p  b e t w e e n  the s a l e s  plan and t h e  a c t u a l  s a l e s  
r e s u l t s  m u s t  b e  c h e c k e d  a s  e a r l y  a s  p o s s i b l e  ( h o p e f u l l y  
d a i l y ,  i f  this is not possible, then weekly). 
Since makers cannot control the market, est imat ion er- 
rors are liable to take place. Distribution information can 
play an adjustment role between production and sales. Its 
m a j o r  r o l e s  a r e  t o  c a t c h  t h e  s a l e s  s i t u a t i o n s  o f  t h e  
company's products in the market as early as possible and to 
clarify the gap between the sales plan and the actual sales 
results and feed back the information to the production and 
the sales divisions. 
4 . 2  T w o  Requirements for the Distribution System to Inves- 
tigate Market Needs A s  Early A s  Possible 
In order for the distribution system to play this role, 
i t  is required to satisfy the following two requirements: 
( 1 )  T o  h a v e  an o r g a n i z a t i o n  which grasps the delivery in- 
formation, the inventory information and the shortage infor- 
mation in order to s e e  the market movement. 
(2) T o  grasp such pieces of information on each product 
Based on those pieces of information, 
(1) T h e  production of the articles ' 1  poor d e m a n d  must b e  
stopped and n e w  articles must be developed. 
(2) T h e  p r o d u c t i o n  o f  the articles which sell better than 
estimated must be increased. T h e  cause of good selling must 
be pursued and n e w  products based o n  t h i s  i n v e s t i g a t i o n  o f  
the causes must be developed and launched into the market as 
early as possible. 
(3) I f  some article sells well in certain areas and not in 
the other a r e a s ,  its reason must be pursued. I t  may be the 
case that the sales activity in the poor demand area must be 
s t r e n g t h e n e d .  O r  i t  may be n e c e s s a r y  to limit t h e  s a l e s  
areas of the article. 
4.3 Integrated Production, Sales and Distribution System 
When the distribution system c a n  play s u c h  a r o l e ,  i t  
b e c o m e s  p o s s i b l e  to i n t e g r a t e  p r o d u c t i o n ,  s a l e s  and d i s -  
tribution into a system. In order for the s y s t e m  to f u n c -  
tion properly, the following three items are vital: 
( 1 )  T o  b e  a b l e  to g r a s p  the delivery information, the in- 
ventory information and t h e  s h o r t a g e  i n f o r m a t i o n  d a i l y  or 
week1 y .  
( 2 )  T o  have f i r m  sales and production plans as the base. 
( 3 )  T o  h a v e  t h e  s y s t e m  to be able to take proper measures 
immediately. 
I f  any of these is missing. the integrated system will 
not func t ion. 
4.4 C a s e  Study - -  K a o  
T o  s e e  a n  e x a m p l e  o f  a n  i n t e g r a t e d  p r o d u c t i o n ,  sales 
and distribution system, let us see a case f;om the biggest 
sanitary goods maker in Japan. called K a o .  
K a o  has a head office in T o k y o ,  8 operation centers and 
1 1 1  distribution centers in various places in J a p a n  as shown 
in F i g .  9. T h e r e  are about 3,00,000 retailers w h i c h  sell K a o  
products all over J a p a n .  Between the retailers and the dis- 
t r i b u t i o n  c e n t e r s ,  t h e r e  a r e  d a i l y  o r d e r s  a n d  d a i l y  
deliveries. K a o  says that with this s y s t e m  a c u s t o m e r  c a n  
get any Kao product within 12 hours. 
T h e  d e l i v e r y  q u a n t i t y  and . e c e i v i n g  q u a n t i t y  of each 
article are input to the computer terminal of each distribu- 
tion center. T h e  host computer at the head office collects 
the data on these pieces of information and checks for major 
items the difference between the planned sales quantity and 
the actual sales quantity regarding e v e r y  a r t i c l e  at e v e r y  
distribution center. 
I f  the difference of some article exceeds more than 3 0 % ,  the 
computer gives a warning. Concerning this article, a meet- 
ing among the concerned production, s a l e s  and d i s t r i b u t i o n  
people takes place. When they s e e  the possibility that the 
gap will still increase, they will change the predetermined 
Head office 
Production Daily sales 
orders / \ information Dai lv orders 
del ivery 
Daily delivery 
The delivery quantity and receiving quzntity of article :ire 
input to the computer terminal of each distribution center. 
F ig. 9 : Kao's logistic system. 
production plan and also the material procurement plan. T h e  
distribution plan will also be adjusted. A s  for those items 
whose gaps stay within their Iivits, production and delivery 
a r e  m a d e  based o n  t h e  predet,:mined s c h e d u l e s .  T h e  host 
c o m p u t e r  c a l c u l a t e s  f o r  other articles the stock levels of 
those items and compares them with t h e  p r e d e t e r m i n e d  s t o c k  
levels. I f  the stock level of a certain item becomes lower 
than the predetermined stock level, then its s t o c k  wi I 1  b e  
replenished with a certain fixed quantity. 
In this w a y ,  the plan and actual result are daily com- 
pared for every article at every distribution center. 
Based on this i n v e s t i g a t i o n ,  the host c o m p u t e r  g i v e s  
orders daily to production in the following w a y :  
. . . . .  X pallets of detergent to A distribution center 
. . . . .  Y pallets of shampoo to B distribution center. 
K a o  p r o d u c e s  about 5.000 different items (as of 1988) 
and says that a customer can get any K a o  products within 1 2  
hours . 
K a o .  b y  h a v i n g  t h i s  k i n d  o f  i n t e g r a t e d  product i o n ,  
sales and distribution system, has succeeded in meeting the 
market n e e d s  o n  t i m e  and at the s a m e  t i m e  m i n i m i z i n g  t h e  
finished stock between production and sales. K a o  increased 
its sales by 1.4 times over the last 5 years and i t s ' p r o f i t  
by 1.7 times. T h i s  K a o  system is said to be one of the most 
successful implementations of an efficient logistic system 
in J a p a n .  
5 CONCLUSIONS 
I m p l e m e n t a t i o n  o f  a n  e f f i c i e n t  l o g i s t i c  system will 
require the following : 
( 1 )  Putting good human resources to the logistic function 
and education and training of them 
( 2 )  Establishing a logistic system and its logistic inform- 
ation network system 
(3) Ensuring good logistic service to satisfy customers 
(4) Establishing an organization to assure quality in the 
logistic system 
(5) Pursuing logistic cost reduction 
T h e  n e c e s s i t b  o f  i t e m  ( 1 )  c a n n o t  b e  o v e r s t r e s s e d .  
J a p a n  h a s  put m a n y  g o o d  h u m a n  r e s o u r c e s  to m a n u f a c t u r i n g  
after World War 1 1  a n d  o b t a i n e d  w o r l d  c l a s s  m a n u f a c t u r i n g  
c a p a b i  1 i ty. I t  is n o w  t h e  t i m e  to spare some of the good 
h u m a n  r e s o u r c e s  t o  t h e  l o g i s t i c  a r e a  i n  o r d e r  t o  g a i n  
another competitive edge. 

On Inventory and Transportation Trends 
in Finland 
Veli- Matti Virolainen 
T imo  Pirttila 
Antero von Bagh 
Lappeenranta University of Technology 
Lappeenranta, Finland 
The purpose of this paper is to describe the main characteris- 
tics of the logistic trends in Finland. This paper examines 
briefly the use of different.transportation modes and behavior 
of inventories in the Finnish economy considering some general 
macroeconomic factors. In addition it will describe distribu- 
tion of inventories among branches of industry and distribution 
of inventories by stage of manufacturing. 
First a very brief presentation of the general state and 
dynamics of the Finnish economy during the period 1975-85. 
The economic growth calculated by using the yearly change of 
GDP has been on the average 3.3 %. By and large the growth 
has been rather stable. The remarkable exception although is 
the forceful recovery and the peak of GDP at 1979 and 1980. The 
development has been exceptionnally steady since 1982, the 
growht varying between 2.7 % - 3.4 % (see Fig. 1.). 
Figure 1: The yearly growth of GDP. 
AN important characteristic of Finland is the openess of the 
economy. Compared to GDP the value of exported goods was 19.8 
% in 1975 and 25.0 % in 1985. Generally the foreing trade 
balance has been negative. 
Clearly the most remarkable shift in the F i ~ i s h  economy 
during the period in question has been the development in 
capital markets. With the reduction of the inflation rate at 
the end of the 1970fs, real rates of interest began to rise 
and capital costs gradually began to be a more important factor 
in business decissions. The events of recent years have meant, 
then, a real breakthrough. With the increasing role of market 
forces in determining the interest rates and also inflation 
having fallen almost to the average of the OECD countries, 
Finland has come to a situation where the short-term interest 
rates paid by F i ~ i s h  companies have begun to reach the peak 
level of Western Europe (see Fig. 2). Then when the Finnish 
mark, invested as market money, brings back a real rate of 
interest os about 10 % and the marginal capital cost can 
exceed even 15 %, how much capital is tied up in inventories 
is no matter of irrelevance. 
I \ NOMINAL RATE OF INTEREST 
y R W RATE OF INTEREST 
Figure 2: The development of inflation, and also nominal and 
real rates of interest. 
2. USE OF TRANSPORTATION MODES 
Domestic transport per capita in Finland is very high compared 
to many other countries (83,8 ton/capita or 6 475 ton km/capita 
in 1985). The transport intensity of the economy is due to the 
large area of the country and its small number of inhabitants. 
In the international transports the weight per capita is much 
less than in the domestic transport (4,l ton/capita in exports 
and 7,2 ton/capita in imports). 
The domestic transports have been growing until 1983 (measured 
in ton km they have doubled in 20 years) and after that a 
slight decrease has taken place. The most important mode of 
domestic transport has been roadtransports (90 % of transported 
volume and 66 % of ton km, see also Table 1. ) This is mainly 
due to the flexibility of the mode. 
In international transports the role of ships is overwhelming. 
87% of export volume was transported by ships (71 % of total 
value) and 83% of import volume was transported by ships (84 % 
of total value) in 1985. This is due to the long coastal border 
of Finland. (See Table 2. and 3.) 
In international transports the connection to Central Europe is 
essential. The conventional route runs over the Baltic sea, but 
during the last year much work has been done to develop a faster 
route through Sweden and Denmark, the so called "Scandinavian 
Link". Another alternative route has become possible in the 
beginning of 1988, this runs through Soviet Baltic countries. 
The competitiveness of these alternative routes lies mainly on 
the development of new transport technology and on the fact 
that the unit size of transports has become smaller. 
Nowadays a typical transport unit in such products as paper 
is one container, a trailer, a truckload or a railwagon load 
ten years earlier the typical unit weighed thousands of tons.In 
the international trade of Finlandwith these "big units" the 
share of trailers and containers is increasing, as illustrated 
in figures 3(Imports) and 4(Exports). This development demands 
new flexibility from shiptransports, because more new alterna- 
tive possibilities for transportation are available (Balt Link 
and Scan Link). These new alternatives raise the problem, that 
the volume of the Finnish foreign trade is scattered between 
many different routes and it is not always easy to make all 
these routes economical. This is one threat to the Finnish ships 
sailing on the Baltic. 
Another problem is araising from the development of the EC- 
market, the harmonisation of transport regulations, especially 
of the road transports. As a result of this development it 
will be possible to see in foreign trucks carrying domestic 
cargo in Finland. In addition the regulation of driving periods 
of truckdrivers will bring new costs of transportation affect- 
ing also the time of transportation. Even now the restrictions 
in driving during the weekends in Germany have brought problems 
which have affected the Finnish international transports. 
Road Railway Ship Total 
transport transport 
billions of tonkilometres 
Table 1 .  Domestic cargo transport 
Sea transport Road Air 
Railway Other Total 
1975 mi1j.t 23 ,858  0 , 6 2 7  4 , 6 5 0  0 , 0 0 8  0 , 3 5 4  29 ,498  
% 8 0 , 9  2 , 1  1 5 , 8  0 , o  1 , 2  100 
Table 2 .  Import transports by mode in years 1975,  1980 and 1985 
Sea transport Road Air 
Railway Other Total 
1975 milj . t 7,836 0,186 1,186 0,002 0,005 9,216 
% 85,O 2,o 12,9 0,o 0,1 100 
Table 3. Export transports by mode of transport in years 1975, 
1980 and 1985 
These developments have their effects on the competitiveness of 
the Finnish industry on European markets. 
In domestic networks there has been no remarkable change in 
the recent decade. The railway network has a decreasing tendency 
and the road and waterway networks are slightly increasing. 
The length of railroad network was about 9000 km and road 
network 76 000 km in 1986. The increase in waterway network 
is due to the continuing building of some new channels in the 
Saimaa Lake system connected to the Baltic Sea. The transporta- 
tion of bulkmaterial on inland waterways is slightly increasing 
as investments in new vesselshave been made for this kind of 
operation. 
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Figure 3: The Finnish import wiht "big units". 
The decrease of railway network and increase of road network 
is due to the growing demand for flexibility in transports of 
unitized cargo. The Finnish railway has developed new wagons 
and their service in order to be able to compete with roadtrans- 
ports. 
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Figure 4: The Finnish export wiht "big units". 
As a matter of fact, the railway is using trucs in short 
distance transports and selling transport services as so called 
door-to-door transport, so that the customer doesn't always 
know on what mode the cargo is carried. 
From a logistics point of view the average length of transport 
in different modes is interesting. The average length of railway 
freight transport has been rather steady between 1975 and 1980, 
from 283 to 292 km and since 1980 the average length has been 
declining to 262 km in 1985. The average length of railway 
freight transport is rather high in Finland compared to other 
European countries. The same figure for road transport is 38 
km in 1985. 
It should also be noted, that while the freight transport on 
roads has grown to almost a fourfold in 25 years ( 1960 - 1985), 
the number of trucks has only grown by 15 8 .  This is, not only 
due to the rationalization of road traffic but also due to the 
growing of the maximum allowable weight of trucks from 24 tons 
to 48 tons during this same period. 
It can be assumed that this trend will continue, since the 
dimensions of trucks have been changed since the beginning of 
1988. For instance the maximum allowable breadth of trucks has 
been changed from 250 cm to 260 cm, which has been an important 
development specially for freezed cargo transportation, since 
sufficient isolation can be used and still have the optimal 
inner space for pallets. The maximum allowable weight is also 
to be increased to 56 tons, but at the same time the exceeding 
of this limit is no more allowable, which has been possible 
with some goods, such as timber and sawdust, so far. 
The trend has been towards larger trucks with trailers and their 
share of the total domestic road transportation units has been 
increasing. Whereas the amount of semitrailers has been increas- 
ing in international transports, where the driver does not 
follow with the cargo. 
3. CHARACTERIZATION OF MACROECONOMIC INVENTORY BEHAVIOR 
To explore the aggregate inventory behavior in Finnish economy, 
there are two possible ways to obtain the necessarry data. The 
fairly accessible option is to use the statistics of the 
National Accounting Systems (NAS). In the NAS is a variable, 
which describes the increase of inventories of the whole 
economy in FIM's. The values of the level of inventories are 
unfortunately missing. To avoid the problems due this short- 
comming we have built up new variable by adding up the total 
inventories of following sectors: mining and quarrying (ISIC 
2), manufacturing (ISIC 3), electricity, gas and water supply 
(ISIC 4 ) ,  construction industry (ISIC 5) and wholesale and 
retail rate (ISIC 6). From now on the concept "aggregate 
inventories" refers the result of this addition. For examble 
the sectors like agriculture (ISIC 1) and transportation 
(ISIC 7) are thus not included. 
The Figure 5 presents the absolute value of yearly change of 
both the NAS inventories and the aggregate inventories. 
Figure 5: The increase of inventories according to the NAS 
and the aggregate inventories. 
Despite of those sectoral differencies these two time-series 
are matching rather well. The correlation coefficient between 
them is 0.80. 
In the Figure 6 the fluctuation of GDP and the aggregate inven- 
tories can be seen. It seems to be clear, that at least in 
several of the years studied, the inventories have behaved 
procyclically, intensifying the amplitude of business cycles 
(The correlation coefficient between the variables is 0.67). 
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Figure 6: The fluctuation of GDP and the aggregate inventories. 
When considering reasons for this behavior one obvious explana- 
tion is so called transaction motive (roughly speaking; bigger 
business needs larger stocks). Another explanation connected 
to this is the variation of cash-flow of companies. The income 
financing situation affect the inventory investment decisions 
of the entrepreneurs procyclically, by postponing investments 
during a recession and accelerating them in a recovery. 
Another reason might be the Finnish business tax system, in 
which the taxation rate is high, but the companies are per- 
mitted to undervalue their stock in order to adjust their 
taxable income (the maximum proportional undervaluation is 
between 35-50 % of the original purchase or production costs 
of goods). When the proportional limit is reached the profit- 
able companies could find it reasonable to increase their 
stocks in order to minimize their tax burden. It has been 
claimed that this undervaluation system, by favouring inventory 
investments in late stages of booms and by discouraging them 
in recessions, will lead to inventory cycles, which will 
sharpen economic fluctuations and maintain perhaps also 
"excess" inventories. Quite recently the elimination of the 
system has been proposed for discussion. 
The Finnish capital market can be classified "newly developed". 
This means that opportunity cost of holding inventories did not 
earlier get concretized in the same manner as in the more effi- 
cient capital markets. The nominal interest rate were strictly 
administrated by the Bank of Finland and were held, compared 
internationally, at a very low level. Even negative real rate 
of interest used to be typical at early 70's. These reasons 
generated chronic excess demand for money and resulted in the 
situation, where companies were forced to stress the availabi- 
lity and liqui-dity aspects of money instead of the opportunity 
cost of money. This again led to a situation where inventories 
fluctuated in time to the rhytm of the business cycles and 
income financing. 
The Figure 7 is a presentation of the fluctuation of the 
aggregate inventories and the total inventories of manufactur- 
ing industry (ISIC 3) together with the development of real 
rate of interest. It is obvious that neither of those inventory 
varaiables are negatively correlated with the real rate of 
interest. Only during the years 1983-85 the stock levels seem 
to be lightly diminishing.due to increasing short-run inventory 
carrying cost. l 
Figure 7: The fluctuation of the aggregate inventories and 
the inventories of manufacturing, and the real rate 
of interest. 
Concerning the econometric analysis of inventory 
dynamics, business cycles and capital markets in Finland, 
see Kylaheiko-Pirttila (1985a), (1985b), (1985c), (1985d), 
(1986) and (1987). 
4. STRUCTURAL ANALYSIS OF INVENTORIES 
In the following chapter we shall examine the structure of 
inventories in Finland. Distribution of inventories among 
main sectors is described in Table 4. The manufacturing sector 
(ISIC 3) has the major share, in 1985 nearly 50 % of all 
aggregate inventories. Since 1975 the share of manufacturing 
has decreased by 6 %, however. During the same period both 
wholesale and retail trade inventories have increased by 
about 2 %. 
ISIC 2 Mining &quarrying 
ISIC 3 Manufacturing 
ISIC 4 Elect., gas & water 
ISIC 5 cmstruction 
ISIC 61 Wlesale trade 
ISIC 62 Retail trade 
Table 4: Distribution of inventories among the main sectors. 
Considering the reasons for these changes one collld assume that 
the so called JIT-movement has decreased manufacturing inven- 
tories the period in question. Strict competition has forced 
the trade sector to maintain rather high levels of inventories. 
While both wholesale and retail trade has low value added, the 
competitiveness is based on high service level, which probably 
explains high inventory levels. 
- 
In Table 5, distribution of inventories among branches of 
manufacturing in 1985 has been compared with the corresponding 
value in 1975. In both these years the metal products and 
machinery industry (ISIC 38) has the highest values. Its 
share has however reduced by over 2 % during those ten years. 
In the studied period the biggest change has happened in the 
chemical industry (ISIC 35). Its share has increased even by 
10 % . One explanation for this remarkable increase is the 
general expand of the chemical industry. On the other hand it 
might be only statistical illusion. Classification basis 
between two branches, ISIC 35 and ISIC 30, has probably 
changed. 
ISIC 31 
ISIC 32 
ISIC 33 
ISIC 34 
ISIC 35 
ISIC 36 
ISIC 37 
ISIC 38 
ISIC 39 
ISIC 30 
Ebai, bev. & tobaccx> 
Textile, clothes, e.g. 
Wood products 
paper & pulp 
Chemicals 
Mineral building materials 
Basic -1 
Metal products & machinery 
Other manufacturhg 
Multibranch o;npanies 
Table 5: Distribution of inventories among the branches of 
manufacturing. 
In Table 6 the distribution of different types of inventories 
in manufacturing industry is desgribed.. Almost in every 
branch the biggest inventory type is input inventory and it 
is roughly half of the total inventories. The only exceptions 
are the basic metal (ISIC 37) and the 'other manufacturing 
(ISIC 39), where the biggest type is output inventories. 
Remarkable work-in-process stocks can be found in the metal 
product and machinery (ISIC 38), the basic metal (ISIC 37), 
the mineral building material (ISIC 36), and in the textile 
and clothes (ISIC 32) sectors and in multi-branch companies 
(ISIC 30). 
In Figure 8 the indicator "inventory ratio" has been used in 
the sector comparison as a reverse measure of inventory 
turnover rate. This is defined as the ratio of total inven- 
tories and the value added of production of the sector in 
question , and thus the smaller the inventory ratio of the 
sector, the faster its inventory turnover rate. The value 
added of production was used in this case because it is 
statistically one of the most comprehensive variables for 
describing the size of the different sectors. 
ISC 3 
5 1 m  
51.6% 
14.2% 
3.28 
48.5% 
16.a 
5.59 
ISC 3l 
6491 
50.98 
4.4% 
44.7% 
5 -84  
2.7% 
40.5% 
ISC 36 
788 
44.4% 
U.59 
42.1% 
37.3 
19.1% 
43.78 
ISC 37 
2x8 
3.78 
22.99 
3.4% 
43.7% 
15 .S& 
43.59 
Table 6: Distribution of inventories by the type of inventory 
in the manufacturing industry. 
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Figure 8: The total inventories / value added ratio in the main 
sectors. 
Figure 8 shows the development of the inventory ratio in the 
various sectors during 1975 - 1985. It has been characteristic 
to this period that there has been no remarkable change in any 
sector. The development has been also rather stable during this 
period, excluding the sectors ISIC 2 and ISIC 5. Only the 
manufacturing industry has managed to accelerate its inventory 
turnover (at an average annual rate of 1.8 per cent). ISIC 4 
(electricity, gas and water) has had a much lower inventory 
ratio than the other sectors. Its inventory ratio has, however 
increased after 1980. The explanation can be the so called 
second energy crisis and probably the increase in coal consump- 
tion. 
Figure 9 shows the development of the inventory ratios of the 
six biggest branches in Finland during the years 1975 - 1985. 
The trend is that almost every branch has managed to reduce 
lightly their inventory ratios, except ISIC 31 (manufacture 
of food, beverages and tobacco) and ISIC 35 (manufacture of 
chemicals and chemical products), whose inventories have 
increased substantially since 1979. In ISIC 33 (manufacturing 
of wood and wood products) the business based fluctuation is 
clearly observable. However ISIC 33 has succeeded in improving 
its inventory ratio during the period. 
L 
In the whole manufacturing sector the total inventory ratio has 
decreased on the average 1.8 % per year (Table 7). The develop- 
ment has been fastest in work in process inventories, on the 
average three % decrease per year. 
If we first look at the development of total inventories, it 
can be seen that the branch ISIC 34 (manufacture of.paper and 
paper products) takes the lead, with ISIC 30 (multibranch 
companies) and ISIC 38 (manufacture of metal products and 
machinery) following in the wake, and ISIC 35 (mafiufacture of 
chemicals and chemical products) lagging behind. It is remark- 
able that both important export oriented branches (ISIC 34 
and ISIC 38) have managed to reduce their inventory ratios. 
1 SOX 
140% 
130% 
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110% 
1 00% 
90% 
80% 
70% 
60% 
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40% 
30% 
20% 
1 0% 
Figure 9: The total inventories / value added ratio in manufac- 
turing industry (the six biggest branches). 
One explanation for ISIC 35's regrettable situation is govern- 
mental policy, which expects this branch to large buffer 
inventories in order to guarantee oil and other raw material 
supply in possible disturbance situations. 
In input-type of inventories the ISIC 35 has the higgest inven- 
tory ratio. In general the inventory ratios of the most 
important branches vary from 0.24 to 0.42. ISIC 34, ISIC 30 
and ISIC 38 have experienced the fastest improvement. 
r n A L  INPUT WIP OurPUT 
Table 7: Distribution of inventory ratios by type of inventory 
in the manufacturing industry. 
The highest work-in-process inventory ratios can be found in 
the ISIC 38 (metal product and machinery), the ISIC 30 (multi- 
branch companies) and the ISIC 37 (basic metal). The develop- 
ment has been fastest in the branches ISIC 34, ISIC 38 and 
ISIC 36. 
Finally of all we examine the output inventories. ISIC 35, 
ISIC 39, ISIC 31 and ISIC 33 have the lowest inventory tur- 
nover. Whereas the ISIC 30, ISIC 34 and ISIC 32 have made the 
fastest improvement. In the branch ISIC 37 and ISIC 39 the 
inventory ratio is highest in the output stage. 
5. SUMMARY 
The aim of this paper was to present some general characteris- 
tics of logistics structure and trends in Finland during the 
period 1975 - 1985. 
The most substantial shift in the Finnish economy during this 
period has been the development in capital markets. The 
increasing role of market forces in the rate of interest 
determination and decreased inflation have resulted in a 
considerably higher real rate of interest than before. This 
could have affected inventory investments least in some sectors 
of manufacturing industry. Generally the inventories have 
behaved procyclically in Finland, intensifying the amplitude 
of business cycles. A possible explanation for this behavior 
is in the first place the so called transaction motive, but 
also variation in the cash-flows of the companies and the 
business tax system in Finland. 
When we look at the structure of inventories in Finland it 
can be seen that the manufacturing sector has the major share 
of all the aggregate inventories, but its share has however 
decreased during the last ten years. At the same time the 
inventories of the trade sector have increased. The development 
of inventory turnover has been rather stable in the main 
sectors. Even a slight decrease can be seen during the studied 
period. However, the manufacturing sector has succeeded in 
improving its turnover slightly. The development has been 
fastest in two important export oriented branches, in the 
paper and paper product and the metal product and machinery 
industries. 
The transportation sector in Finland is characterised by high 
transportation intensity, which is due to low population 
density and the openess of economy. The most important mode 
of domestic transport is roadtransport and in international 
transports the role of ships is overwhelming. 
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Long-Term Trends 
in U S ,  Inventory Stocks 
by 
F. Owen Irvine 
Michigan State University 
East  Lansing, U S A  
Time series on inventory stocks or inventory to sales ratios are 
dominated by fluctuations associated with business cycles. In this paper 
we look past these short-run fluctuations in an attempt to discern long- 
term trends in inventory accumulation. In the U.S. ,  the business press 
has carried stories for years on how new computerized inventory control 
systems are helping industry control stocks. In business school 
classrooms the virtues of these inventory and production control systems 
are being taught. Corporations feel pressure to adopt these systems in 
order to regain competitiveness internationally. In particular, it is 
emphasized that the Japanese are sucessfullg utilizing the Just-in-time 
system of production. In this paper we look at data on aggregate stocks 
as well as data from the retail, wholesale, and manufacturing sectors in 
an attempt to see if we can find evidence that stocks may have been 
reduced by the introduction of this new logistics technology. 
The term new logistics technology incorporates much more than new 
production and inventory control systems. It stands for the whole set of 
innovations of technological, organizational, economic and managerial 
character in trade, production, transportation, nnd communication aimed 
at raising the efficiency of material flows in the economy. 
Theoretically the adoption of these innovations should reduce the level 
of inventory stocks relative to the volume of output and, in turn, save 
resources since inventories require substantial financial and 
nonfinancial carrying costs. Of course, if the introduction of new 
logistics technology (hereafter MLT) by one industry causes the stocks of 
another industry to be increased, there may not be net gains to the 
overall economy. Also it is possible that the costs of implementing a 
particular NLT may outweigh the benefits; in this case, holding stocks 
may simply be the best alternative. We will look for any of these 
spillover effects as we examine the evidence from individual sectors. 
Before a reduction in stocks can be attributed to the introduction 
of NLT the other factors influencing long term inventory levels need to 
be identified. Ideally econometric studies need to be done controlling 
for the influence of these factors. Factors identified and discussed 
here are (a) the rate of sales growth, ( b )  the rate of price inflation of 
the particular goods inventoried (c).the real rate of interest (dl 
delivery problems created by shortages at suppliers of inputs, (el the 
degree of vertical integration of both production and distribution , (f) 
the share of stocks which are imported and lastly, (el the composition of 
sales and stocks. 
In the next sectio~~ we examine the composition of U.S. inventory 
stocks (in constant 1982 dollars) using quarterly data from the 
National Income Accou~lts extending from 19.17 through the second quarter 
of 1987. The ratio of total stocks to final sales is plotted. More 
detailed stocks and sales are available for the manufacturing and trade 
sectors. After discussing the overall pattern of inventory accumulation, 
each sector is examined individually in the subsequent sections: 
Retailers in section 111, Merchant Wholesalers in section IV, Nondurable 
Manufacturing in section V, and finally Durable Goods Manufacturing in 
section VI. Trends in stocks by stage of processins are examined for 
manufacturing subsectors. The last section consists of a summary of our 
findings and points to areas of needed future research. 
11. COMPOSITION .ASD TRENDS IN AGGREGATE INVENTORY STOCKS 
As one can see from figure 1 total nonfarm inventory stocks are 
approaching 800 billion 1982 dollars. Total National Income Account 
(NIA) stocks consist of these plus stocks held on farms which are 
currently about 80 billion. The focus here will be on nonfarm stocks 
since farm stocks have been about the same since the early 1970s (see 
fig. 6). As is shown in the bottom half of Table 1, farm stocks have 
declined from 17.3 percent of total stocks in 1949 to about 10 percent 
today. In Table 1 both the absolute levels of subsector stocks and the 
proportion of total NIA stocks held in the subsector are reported at ten 
year intervals. The figures 1 to 6 illustrate both the size and trends 
in these stocks. From figure 1 it is obvious that the rate of growth of 
stocks accelerated in the mid 1960s. This acceleration occured in nearly 
all sectors. From figure 2 we can see that the rates of growth of 
stocks at manufacturers and wholesalers have slowed in the 1980s whereas 
retail stocks continue to accumulate relatively rapidly. 
This increased accumulation has occurred mainly in sectors stocking 
durable goods. Before 1965 nondurable and durable stocks were about 
equal in size and grew at about the same rate (see fig. 1). Since then 
the growth rates of durable stocks have been much faster. This 
relatively faster growth of durable stocks occurred in manufacturing, in 
wholesaling, and retailing. As is shown in Table 1, durable stocks as 
percent of total stocks increased 13.0 percent between 1949 and 1979 
whereas the nondurable share decreased by 6.2 percent. 
Of course one expects to see stocks accumulate in an economy 
experiencing real income growtl,. Hence, to judge the efficiency of stock 
usage, one must scale inventories by a metric representing the size of 
the economy. Typically this metric is sales; hence, the emphasis on 
stock to sales ratios in the literature. There is a question, however, 
of which sales should be utilized. Since GNP equals final sales plus 
inventory investment, at the aggregate level total final sales is often 
used. . This I would like to argue is inappropriate since much of final 
sales are sales of sectors that hold little or no stocks. In a country 
like the U.S. which has had an expanding goleernment sector (as a percent 
of GNPI and in the postwar period, a fast gro~ing service sector, using 
total final sales as the denominator in inventory to sales ratios 
introduces a downward bias in the aggregate stock to sales ratio. The 
fact that the composition of GNP has shifted to.serrices such as 
financial services, and personal services should not lead one to believe 
that the economy is economizing on stocks. Rather one needs to divide 
stocks by the sales of those sectors which hold stocks to judge whether 
they are carrying less stocks per dollar of sales. Hence, we divided 
total nonfarm stocks by final sales of goods and structures. Structures 
were included since substantial stocks of materials are inventoried 
during construction. This ratio is plotted in figure 7. 
Relative to final sales this graph makes it clear that the U.S. 
economy has not reduced its stocks. Rather the aggregate inventory to 
sales ratio has grown by 27 percent or over a month's worth of sales 
between the early 1960s and early 1980s. Moreover, the growth occurred 
in two distinct periods: tli.: late 1960s and 1974-75. In figure 8 the 
ratio of durable goods stocks to final sales of durable goods and the 
ratio of nondurable goods to final sales of nondurable goods are plotted. 
TABLE 1. MEAN INVENTORY LEVEL in 1982 DOLLARS 
Annual Averaqe held in 1949 1959 1969 1979  
TOTAL INVENTORIES 
FARM 
NONFARM 
Durable Goods 
Nondurable Goods 
MANUFACTURING 
Durable Goods 
Nondurable Goods 
WHOLESALE TRADE 
Durable Goods 
Nondurable Goods 
MERCHANT WHOLESALERS 
Durable Goods 
Nondurable Goods 
NONMERCHANT WHOLESALERS 
Durable Goods 
Nondurable Goods 
RETAIL TRADE 
Durable Goods 
Nondurable Goods 
OTHER 
SUBSECTOR INVENTORY LEVELS AS A PERCENT 
OF TOTAL NIA STOCKS 
Annual Average held in 1949 1959  1969  1 9 7 9  
TOTAL INVENTORIES 100.00% 100 .00% 100.00% 100.00% 
FARM 17.30% 16.16% 12.58% 10.48% 
NONFARM 82.69% 83.81% 87 .55% 89.52% 
Durable Goods 39.06% 43.22% 48.10% 52.07% 
Nondurable Goods 43.62% 40.63% 39.44% 37.45% 
MANUFACTURING 40.98% 42.31% 44.32% 41.54% 
Durable Goods 23.40% 25.35% 28.26% 27.00% 
Nondurable Goods 17.56% 16.99% ' 16.06% 14.54% 
WHOLESALE TRADE 16.51% 16.52% 17.52% 20.04% 
Durable Goods 9.41% 8.91% 10.22% 12.76% 
Nondurable Goods 7.10% 7.58% 7.29% 7.27% 
MERCHANT WHOLESALERS 12.93% 13.61% 16.50% 
Durable Goods 7.54% 8.40% 10.95% 
Kondurable Goods 5.40% 5.21% 5.56% 
NONMERCHANT WHOLESALERS 3.59% 3.91% 3.53% 
Durable Goods 1.40% 1.82% 1.81% 
Nondurable Goods 2.19% 2.09% 1.72% 
RETAIL TRADE 16 .64% 17.27% 16.89% 17.96% 
Durable Goods 6.26% 6 .43% 6 .93% 8.93% 
Nondurable Goods 10 .39% 10.82% 9.96% 9 .03% 
OTHER 8 .57% - " I .  1 2 %  8 . 8 2 2  9 .99% 
TABLE 2. AVERAGE QUARTERLY INVENTORY TO SALES RATIOS 
For the following periods: 1959.1 
thru 
1965.4 
1966.1 
thru 
1972.4 
1973.1 
thru 
1979.4 
1980.1 
t hru 
1984.2 
NIA TOTAL STOCKS 
NIA DURABLE GOODS STOCKS 
NIA NONDURABLE GOODS STOCKS 
TOTAL MANUFACTURING & TRADE 
MANU FACTURI NG 
Durable Goods 
Nondurable Goods 
Food & Kindred Prod. 
Nonfood Nondurables 
MERCHANT WHOLESALERS 
Durable Goods 
Nondurable Goods 
Groceries 6 Farm Prod. 
Other Nondurables 
RETAIL TRADE 
Durable Gooes 
Automobile Dealers 
Other Durable Goods 
Nondurable Goods 
Food Stores 
Other Nondurables 
NOTE: National Income Account Ratios were calculated as the ratio 
of inventory (1982s) to final sales of good and structures and 
final sales of nondurable and durable goods respectively. 
The remaining inventory to sales ratios for'the manu' .turing and 
and trade sectors Here calculated by dividing sector 
stocks (19729) by the sector quarterly sales at a monthly rate. 
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Here we see that there Kas an uptrend in the durable ratio starting in 
1956 and ending around 1970 and an uptrend in the nondurable ratio 
beginning in 1966 and ending in the late 1970s. Since the late 1970s 
there appears to be some downtrend in both ratios, although the 1981-82 
recession (in which there was involuntary accumulation of stocks) makes 
it difficult to sort this out. 
In this paper we will examine the contribution over time of the 
different nonfarm sectors to the fluctuations observed in these aggregate 
stock to final sales ratios. In doing so we will look for common 
patterns, possible causes, etc. as well as an evidence that particular 
sectoral stocks have possibly been influenced by the introduction of NLT. 
We divide each sector's inventory holding by its sales, e.g. we take the 
ratio of retail stocks to total retail sales. Of course, if one were to 
add up all the sales of manufacturers, wholesalers, retailers, etc., one 
would get a number much larger than the final sales of goods and 
structures since final sales nets out sales of intermediate goods,i.e. 
final sales is essentially the summation of value added by each sector. 
Hence, the inventory to sales ratios reported for the sectors are 
generally lower than those using final sales. 
In figure 9 the sales, stocks, and inventory to sales ratio for the 
total manufacturing and trade sector are plotted. These stocks are about 
80 percent of total NIA stocks. This stock to sales ratio increased 
between the early 1960s and early 1980s by a much more modest 6.5 percent 
(the equivalent of about one-tenth of a month of sales). Note that these 
figures start in 1959 and end in 1984.2 and that the data are in 1952 
dollars. This series was selected because the series incorporating the 
latest revisions only extends back to 1967. In figure 10 one car observe 
the relative sizes of the subsector stocks. 
Before examining these subsectors inclividually, it is important to 
note that these stock to sales ratios could also be affected by changes 
in the deqree of vertical i~~tegration. For example, if a manufacturer 
were to buy its supplier, that would reduce reported sales (as the 
supplier's sales are now an internal tralisfer within the firm) and not 
reduce stocks, hence tending to increase the observed inventory/sales 
ratio, ceteris paribus. Similarly, a manufacturer purchasing a 
distribution company might have similar affects. 
111. RETAIL SECTOR 
Retail is, which currently liold about 18 percent of total NIA 
stocks, have ~untinued to rapidly accumulate stocks in the 1980s (fig. 
2). The stock to sales ratio for aggregate retail inventories is plotted 
in figure 11. As one can see from 1966 through 1975 there was a strong 
uptrend in this ratio which has since flattened. The 1983 decline merely 
reflects the sharp acceleration of sales following the 1981-82 recession. 
The inventory to sales ratio for nondurable retailers has slowly trended 
upward the entire sample (fig. 12). In contrast, the uptrend in the 
stock/sales ratio of durable goods retailers has leveled off since the 
mid-1970s despite the fact that durable stocks have increased much more 
rapidly than nondurable stocks. The relative sizes of retail subsector 
stocks call be seen in figure 13. 
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The largest subsector is nonfood nondurables. Its inventory to 
sales ratio (see fig. 14) has no trend. This is verified by the average 
stock/sales ratios reported for subperiods in Table 2. In contrast, 
there has been a small steady uptrend in the inventory to sales ratio of 
food stores (see fig. 15). Hence the small food sector accounts for the 
uptrend seen in nondurable retailers' stock to sales ratio. Several 
possible factors could be contributing to this expansion. One is the 
great expansion of merchandise variety found in newer food stores. Many 
have added specialty areas stocking bakery items, coffees, etc. 
Secondly, it is possible that retail food stores probably have assumed 
some of the inventory stocks formerly held by food wholesalers and 
manufacturers. This would be consistent with the trend toward more and 
more sales of food being made by large chains of food stores supplied 
from central warehouses owned by the chain. It is also consistent with 
the observation we will make later that food manufacturers and 
wholesalers have reduced their inventory to sales ratios over time. 
Turning to durable goods, figure 16 shows that between the early 
1960s and mid-1970s automobile (and truck) dealers dramatically increased 
their inventory to sales ratios. As shown in figure 17 auto stocks simply 
increased much faster than sales over this period. This increase is 
probably partially due to the introduction of many new models of 
different size classes over this period. U.S. auto makers traditionally 
produced only full-sized cars. In the 1960s compact cars and then 
subcompact cars were introduced. Also a number of luxury specialty 
models were introduced. This increase in "variety" could have prompted 
dealers to carry more total stock relative to sales. Perhaps there was 
also a decrease in the percentage of cars made to order. In any case, 
with the increase in gasoline prices and the resulting import 
penetration, this upward trend in the auto stock to sales ratio stopped. 
In contrast to auto dealers, the inventory to sales ratio for retail 
stores carrying other durables oscillated in a range of 2.3 to 2.4 until 
1975 when a significant downtrend began (see fig. 18). This downtrend, 
which has persisted for the last ten years, does perhaps reflect the 
introduction of NLT. An an increasing percellLage of appliance sales are 
now made by large chains of stores who have regional warehouses. Also 
many independently owned stores have joined together in buying networks 
which handle purchasing and warehousing. This downward trend may also 
reflect a change in the percentage of other durables purchased through 
customer special orders. 
So we have found that the uptrend in the durable goods stock to 
sales ratio was due to automobile dealers and the uptrend in the 
nondurable goods stock to sales ratio was due to food stores increasing 
their ratio. On the other hand, there is a recent strong downtrend in 
the ratio of retailers carrying other durables which may partially 
reflect the introduction of NLT. 
IV. WHOLESALE SECTOR 
Next we examine data from Merchant Wholesalers, which in aggregate 
hold over 80 percent of the stocks held by uholesalers. Data on 
nonmerchant wholesalers which include firms like manufacturer 
distribution centers are not available on a quarterly basis. Durable 
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goods stocks have increased faster over time in this sector also; they 
now make up two-thirds of merchant wholesaler stocks. Groceries and farm 
products are about half of the nondurable inventories. 
Examining the plot of the overall inventory to sales ratio above, we 
find that there was a step increase from the pre-1975 range of 1.25 to 
1.30 to a range of 1.35 to 1.10 since 1975. However, examining the 
subsectors we do not find uniform behavior. Wholesalers of groceries and 
farm products significantly reduced their stock to sales ratio between 
the 1960s and the last ten years (see fig. 20). As mentioned earlier, 
this possibly reflects the shift of some stockholding of groceries to 
food store chains who chose to eliminate the wholesaler in order to 
reduce costs. Also, it possibly reflects SLT in better transportation 
and information systems. On the other hand, the inventory to sales ratio 
of other nondurable wholesalers (fig. 21) trended upward from the mid- 
1960s to the 1980s. The net effect of thesc two trends was to produce a 
trendless stock to sales ratio for nondurable goods wholesalers. 
For durable good wholesalers, we find a pattern like the aggregate: 
there was a step increase from about 1.8 in the *?60s and early 1970s to 
about 1.95 from 1975 through the early 1980s. . .e that the sharp peaks 
and troughs in figure 22 for the stock to sales ratio reflect the sales 
volatiltiy of durable wholesalers (see fig. 23). Exactly what caused 
this step increase is not clear. It could be a shift of durable stocks 
from durable good retailers to wholesalers (we observed earlier that the 
ratio for other durable retailers declined), but I doubt it. Also it . 
could also be associated with increased imports of durable goods. It 
could reflect the decision of durable good wholesalers, which supply for 
example the construction industr!., to !)old more stocks reflecting the 10h- 
real rate of interest uhich accompanied the inflation of the period. 
Lastly, it may represent a decision to hold Inore buffer stocks after the 
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shortages experienced in 1972-73. In any case, this increase is the 
main reason that the inventory to sales ratio of merchant wholesalers in 
aggregate increases after 1975. 
V. NONDURABLE GOODS MANUFACTURERS 
For manufacturers data is available not only on total stocks held, 
but on the stocks broken down by stage of processing. Material price 
inflation lowers the real financial carrying cost of materials and hence 
theoreticaly should lead to increased stockholding. The higher the 
probability of a shortage, the more buffer stock of material inputs a 
manufacturer theoretically will desire to hold. In the early 1970s 
there were shortages of materials and a high rate of inflation in 
material and fuel prices throughout the 1970s. Hence, in examining these 
data we should not be surprised to see an increase in material and fuel 
stocks. Counterbalancing this would be the introduction of NLT which 
through increasing the efficiency of resource input planning and material 
delivery would lower material stocks. 
Nondurable manufacturers hold about 35 percent of total 
manufacturing stocks. These stocks are primarily finished goods and 
materials. Most of this sector produces mainly to stock (i.e. few goods 
are produced to order). A priori one would expect NLT to work to reduce 
finished good stocks as new information technology allows the 
manufacturers to monitor retail and wholesale sales more closely. 
Examining figure 24, we indeed do find somewhat of a downtrend in 
aggregate nondurable stocks since the early 1970s. Note that the sharp 
peaks in the ratio in 1974 and the early 1980s were due to a falloff in 
sales during the recessions. In an attempt to find the source of this 
nondurable downtrend we will now examine the subsectors. 
The aggregate inventory to sales ratio for Food and Kindred Products 
is plotted in figure 26. After being flat until the mid-1970s, this 
ratio trended downwards. As one can see in figure 27, this decline is 
mainly due to a decline in the ratio of food finished good stocks to 
sales which began around 1970. This pattern is also consistent with the 
inventory to sales ratio of food retailers increasing. In figure 28 the 
relative sizes of the nonfood nondurable maliufacturing subsectors are 
illustrated. Chemicals and Allied Products i~idustries hold twice the 
stocks of any of the other subsectors. 
Chemical manufacturers'inventories, sal~c, and their ratio are 
plotted in figure 29. A significant downtr began in the overall 
inventory to sales ratio in the mid-1970s as 00th sales and stocks grew 
more slowly. This can also be verified by reference to Table 3 which 
reports average stock to sales ratios for each manufacturing subsector 
for four selected sample perods. Reference to figure 30 shows that this 
downtrend was caused by a decline in the stock to sales ratio of finished 
goods. The material and work-in-processs ratios to sales are trendless 
over the sample. Perhaps the decline in the finished goods ratio (and 
the maintenance of a flat materials ratio in face of inflation and 
shortages) reflects the introduction of KLT by chemical manufacturers. 
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The largest decline in any subsector occurred in the inventory to 
sales ratio of the petroleum and coal products manufacturers (see fig. 
31). This downtrend which began began in the early 1960s hns been slowed 
in the 1980s by a decline in sales volume. This downtrend is mainly due 
to a steep decline in stocks of finished goods (see fig. 32) although 
there was also a significant decrease in the work-in-processs ratio from 
1960 through the mid-1970s (see fig. 33). The ratio of materials to 
sales has been flat. This downtrend probably reflects the introduction 
of NLT which allowed refiners to monitor and control their highly 
automated production process even better and to more closely monitor 
stocks held in their vast distribution networks. 
Turning to Rubber and Plastic Products Nanufacturers, we find in 
figure 34 that the overall inventory to sales ratio is flat with a 
sizable business cycle ekfect . However, the stage of processing ratios 
below show a sustained substantial downtrend in-the ratio of finished 
good stocks to sales perhaps again reflecting the introduction of NLT. 
On the other hand, in 1974 there was an increase of about 30 percent in 
the ratio of material stocks to sales which persisted over the remainder 
of the sample. This step increase possibly reflects the decision of 
these firms to increase material buffer stocks in light of the 1972-73 
shortages and the material price inflation of the 1970s. 
In the Paper and Allied Products Manufacturing subsector a similar 
step increase in the ratio of material stocks to sales occured in 1974. 
and persisted over the rest of the sample (see figures 36 & 37). Again 
this may have reflected a decision to increase buffer stocks after the 
shortages experienced and after carrying costs were lowered by material 
price inflation. In contrast to all the other nondurable goods 
manufacturing subsectors, we find a slight uptrend in the ratio of 
finished goods to sales of Paper and Allied Products. 
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The Other Nonfood Nondurables subsector includes textiles, leather, 
and apparel manufacturers. After being trendless until the mid-1970s, 
the overall stock to sales ratio of this subsector has begun to trend 
downward. Recent real inventory stocks by stage of processing are not 
available for this subsector. 
As noted at the beginning of this section, the overall stock to 
sales ratio for nondurable manufacturers exhibits a modest downtrend 
beginning in the early 1970s. Our examinations of the subsectors 
suggests that it is the result of downtrends in the ratio of finished 
good stocks to sales in the Food, Chemical, Petroleum, and Rubber 
subsectors especially since the mid 19SOs. Offsetting this finished goods 
decline were step increases in the material stock to sales ratios of some 
subsectors like Rubber and Paper manufacturing. Examining figure 38 for 
the entire nondurable sector, we indeed do observe a significant decline 
in the ratio of finished goods stocks to sales since 1970. The overall 
sector ratio of material stocks to sales while increasing in 1974 has 
returned to the late 1960s levels as the nondurable subsectors other than 
Rubber and Paper gradually reduced their material stock to sales ratios. 
These recent trends observed in the inventory to sales ratios of 
Nor-' -sble Manufacturers are consistent with the hypothesis that they 
hat Jopted NLT to economize on stockholding. 
VI. DURABLE GOOD MANUFACTURERS 
Durable goods manufactuers, who in aggregate hold about 65 percent' 
of manufacturing stocks, tend to have higher inventory to sales ratios 
than nondurable manufacturers. This partially reflects the nature of the 
production technology. Within this sector are many firms who produce to 
order scch es those in the transportation equipment subsector and thd 
machinery subsector. Reflecting this, work-in-process stocks are the 
largest category of stocl.;s with finished goods being the smallest. 
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Hence, in this sector, a priori one would expect to observe a reduction 
in mainly work-in-process stocks as the result of the introduction of NLT 
like just-in-time production systems. Also, to the extent NLT allows 
better scheduling of material input deliveries, material stock to sales 
ratios should be reduced. 
As figure 39 illustrates, sales and inventories are quite cylical in 
this sector. In turn, the overall stock to sales ratio is quite cylical; 
the big peaks here are associated with the substantial sales declines 
accompanying the 1970, 1974-75, and 1981-82 recessions. Abstracting from 
the cycle, we observe a substantial upward trend over our sample period. 
Looking at the stage of processing stock to sales ratios in figure 40, we 
see that this upward trend is actually the result of (I) an increase in 
the work-in-process ratio in 1966 from an average of about .83 to a new 
higher plateau of about 1.0 and ( 2 )  a step increase in the materials 
ratio in 1974 to a . higher average level. The finished goods ratio has 
been trendless over ,ne sample. Hence it seems that in aggregate, any 
reduction durable stocks that may have come from the introduction of 
NLT appea. .J have been offset by other factors leading to increased 
stock to sales ratios. Ke turn now to an examination of the durable 
subsectors where we will be looking for the source of this uptrend and 
secondly for any evidence that individual subsectors may have reduced 
stocks by introducing NLT. 
Among the durable manufacturing industries, the largely production 
to order subsectors, Nonelectrical Machinery and Transportation 
Equipment, hold the largest stocks (see figures 41 & 42) whereas Primary 
Metals and Fabricated Metals hold the smzllest. The composition of ' 
stocks is similar across the subsectors except in the Other Durables 
subsector where finished goods are the largest component. 
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The overall inventory to sales ratio for Nonelectrical Machinery 
increased to a new higher level in 1966 where it has remained (see fig. 
43) .until very recently when there has been a substantial decline in the 
absolute level of stocks due probably to the 1981-82 recession and 
substantial import competition. Looking at the stage of processing 
ratios in figure 44, we observe that in the late 1960s both work-in- 
process and material stocks accumulated relative to sales. However since 
the mid-1970s there has been a definite downtrend in work-in-process 
stocks. The materials ratio, which reached a new high in 1974, has also 
gradually declined. Hence there appears to be some evidence that these 
machinery manufacturers may be benefiting from the introduction of NLT. 
Turning to Electrical Machinery Manufacturers, whose sales also have 
been steadily rising, we find a similar pattern. Their overall stock to 
sales ratio increased in 1966 from a range averaging 2.0 to a range 
averaging about 2.35. As is shown in figure 45 this range was maintained 
until the late 1970s when a downtrend began. The 1966 increase was 
mainly due to an increased work-in-process ratio but also the level of 
material stocks increased (see fig.46). The downtrend which began in the 
mid-1970s is primarily the result of a substantial decline in the 
finished goods ratio and a gradual reduction in the materials ratio. The 
work-in-process ratio has also declined from the higher range maintained 
over 1965-75. These recent downtrends are consistent with what one 
would expect to observe if these manufacturers were benefitting from NLT. 
Sales and inventories of Other Durable Manufacturers have also been 
steadily rising. This subsectors' inventory to sales ratio increased 
abit in the late 1960s and has basically maintained this higher level 
since. Relative to sales, the component ratios show that material stocks 
increased the most especially in 1974. However, relative to the cylical 
variation, the trends in these ratios are hardly discernable. Given the 
amorphous nature of this sector, it is hard to conclude anything about 
the possible adoption of NLT. 
The Transportation Equipment subsector includes automobiles, trucks, 
ships, airplanes, railway cars, and military transport production. The 
automobile manufacturing industry in the U.S. is unusual in that retail 
auto dealers hold nearly all of the finished good stocks because each car 
is already ordered by some dealer before it is produced. Decreases in 
auto sales during recessions are responsible for much of the cylical 
nature of this sector. Ideally one would like to divide this subsector 
in its E and nonauto components. The inventory to sales ratio of this 
subsector, however, is not dominated by the business cycle as figure 47 
makes clear. Rather there have been two periods of large inventory 
accumulation, 1966-69 and 1979-82, with a liquidation in between. 
Reference to figure 48 shows that this pattern resulted from the 
buildup and liquidation of work-in-process stocks. Relative to sales, 
material stocks and finished goods stocks show little trend. The periods 
of accumulation correspond to periods of rapid military equipment buildup 
including aircraft orders. Also both periods correspond to periods when 
comrnerical aircraft sales where increasing. Hence it seems likely that 
the variation in work-in-process stocks was due to variation in military 
equipment and cornmerial aircraft orders. In an industry with long ' 
production periods, an acceleration in orders will almost by definition 
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lead to more units being started and in turn to an increase in work-in- 
process stocks. Hence, the ratio of stocks to sales may not be the best 
measure of the efficiency of this type of industry's use of stockholding. 
Perhaps in industries with long production periods, one should rather 
scale inventory 'stocks by the sum of sales plus the order backlog. At a 
minimum, to assess the efficiency of the use of work-in-process stocks, 
they should be divided by the level of order backlogs. 
The sales of U.S. manufacturers of Fabricated Metal Products have 
leveled off since the mid-1970s (see fig. 49). The ratio of inventory to 
sales increased in 1974 from about 2.25 to 2.5 where it has remained. 
Looking at the plot of ratios by stage of processing we see that while 
the largest increase was in material stocks, both work in process and 
finished goods stocks also increased somewhat in 1974. Whether these 
increases were in response to prior shortages, inflation, or merely the 
slowdown in this sector's sales remains to be sorted out. In any case, 
if NLT were introduced, their effect on stocks were more than offset by 
these other factors. 
Similarly, the sales of U.S. manufacturers of Primary Metals have 
been flat or declining for the last decade. This has led to much 
consolidation among firms and the shutdown of capacity in this industry. 
Referring'to figure 51 we observe that there was a large increase in the 
overall inventory to sales ratio in 1974 that has been maintained since 
then. Also this figure shows a distinct increase in absolute inventory 
stocks in 1974 which only recently has started to decline. The plots of 
inventory ratios by stage of processing show that large increases 
occurred in both work-in-process and material stocks. As in other 
industries, these may be due to shortages experienced in 1972-73 and/or 
to the price inflation in materials which persisted in the 1970s. 
Additionally there is the possibility that in a declining industry, an 
increasing percentage of the stocks which are held are are obselete and 
still being carried on the firm's books rather than being written off as 
losses. In any case, there is little evidence of NLT having had an 
effect in this industry. 
In the beginning of this section we observed that the uptrend in the 
overall durable stock to sales ratio was due to a 1966 increase in work- 
in-process stocks and a 1974 increase in material stocks. The 1966 
increase apparently originated mainly in the transportation equipment 
sector but also in the electrical machinery and' the nonelectrical 
machinery sectors as order backlogs increased due to the Vietnam War 
military buildup. Since the mid-1970s the ratio of work in process to 
sales has decreased in the machinery sectors, however, another large 
buildup occurred in the transportation equipment sector. The 1974 
material stock buildup is seen in the ratios of all the subsectors except 
transportation equipment. Presumably this buildup reflected the early 
1970s shortage experience and the inflation in material prices. Since 
then, Nonelectrical Machinery and Electrial Machinery manufacturers have 
reduced their material stock to sales ratios to the pre-1974 levels. 
Whether this reduction merely reflects a reduction in the probability of 
shortages and reduced material price inflation or the introduction of NLT 
remains to be determined. In the other sectors like Primary Metals and 
Fabricated Metals, which have not reduced their ratios, its unlikely that 
NLT effects will be found. 
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TABLE 3. AVERAGE QUARTERLY INVENTORY TO SALES RATIOS BY 
STAGE OF PROCESSING FOR MANUFACTURING 
For the following periods: 
NONDURABLE GOODS MANUFACTURERS 
Materials 
Work in Process 
Finished Goods 
FOOD AND KINDRED PRODUCTS 
Materials 
Work in Process 
Finished Goods 
NONFOOD NONDURABLE MFRS. 
Materials 
Work in Process 
Finished Goods 
PAPER AND ALLIED PRODUCTS 
Materials 
Work in Process 
Finished Goods 
CHEMICALS & ALLIED PRODUC 
Materials 
Work in Process 
Finished Goods 
PETROLEUM & COAL PRODUCTS 
Materials 
Work in Process 
Finished Goods 
RUBBER & PLASTIC PRODUCTS 
Materials 
Work in Process 
Finished Goods 
OTHER NONFOOD NONDURABLES 
DURABLE GOODS MANUFACTURERS 
Materials 
Work in Process 
Finished Goods 
PRIMARY METALS 
Materials 
Work in Process 
Finished Goods 
FABRICATED METAL PRODUCTS 
Materials 
Work in Process 
Finished Goods 
1959.1 
thru 
1965.4 
1966.1 
thru 
1972.4 
1973.1 1980.1 
thru thru 
1979.4 1984.2 
NONELECTRICAL MACHINERY 
Materials 
Work in Process 
Finished Goods 
ELECTRICAL MACHINERY 
Materials 
Work in Process 
Finished Goods 
TRANSPORTATION EQUIPMENT 
Materials 
Work in Process 
Finished Goods 
OTHER DURABLE MFRS. 
Materials 
Work in Process 
Finished Goods 
VII. SUMMARY 
As we saw in figures 7 & 8, the ratio of nonfarm stocks to final 
sales increased first in the late 1960s and then again in 1974-75 to a 
level where it has remained until very recently. In reviewing the 
individual manufacturing and trade sectors, one objective was to observe 
the origin of these step increases. As we have found most of the 1966 
increase was due to an increase in work-in-process stocks (relative to 
sales) of durable goods manufacturers including electrical machinery, 
nonelectrical machinery, and especially transportation equipment. There 
was also some buildup of durable manufacturers material stocks due mainly 
to an increase in the material stock to sales ratio of electrical 
machinery manufacturers. There was also a small but distinct increase in 
the the work-in-process stock to sales ratio of nondurable manufacturers. 
This 1966 stock buildup probably reflects the increase in equipment 
orders (and increased backlogs) associated with the Vietnam war and a 
fully employed economy. 
In 1974-75 the increases in stock to sales ratios were more 
widespread. In manufacturing, the largest increase occurred in material 
stocks. The work-in-process stock to sales ratios also increased. These 
increases were observed in the ratios of manufacturers of food, 
chemicals, rubber, paper, other nondurables, machinery, electrical 
machinery, fabricated metals, primary metals, and other durables. 
Additionally step increases were observed in the stock to sales ratios of 
durable good merchant wholesalers and merchant wholesalers of nonfood 
nondurables. These increases in 1974-75 probably reflect (a) a decision 
to increase buffer stocks after shortages were experienced in 1972-73 and 
(b) a lowering of financial inventory carrying costs associated with the 
rapid inflation experienced in the 1970s (especially in material prices! 
In examining the individual sectors we were also looking for the 
possible influence of the introduction of new logistics technologies. 
Ceteris paribus, the introduction of these NLT should lead to observed 
downtrends in stock to sales ratios. In our examination of the subsgctor 
stocks, many other possible influences on stock to sales ratios were 
identified. These factors included: (1) variation in financial inventory 
carrying costs and ( 2 )  changes in the probability of shortages. As 
discussed above, these both probably had an important influence on stocks 
in the 1970s. Also ( 3 )  the rate of growth of sales seemed to have an 
influence; as sales growth accelerates, backlogs develop, raising the 
stock to sales ratio in production to order industries. On the other 
hand, in declining industries, the the stock to sales ratio may rise due 
to an increase in the percentage of dead stocks on hand (e.g. inputs to 
production processes which have been shut down). 
Other factors influencing the aggregate inventory to sales ratio are 
related to changes in the composition of stocks. As documented there has 
been ( 4 )  a large shift in the composition of stocks towards durable goods 
and away from nondurable goods. Since stock to sales ratios for durable 
manufacturers and trade firms carrying durable goods are considerably 
higher than the ratios for firms manufacturing or selling nondurable 
goods, this shift has been responsible for some of the observed uptrend 
in the aggregate stock to sales ratio. This shift in composition 
reflects a shift in the composition of final demand toward durable goods. 
As documented, there was ( 5 )  a shift in the composition of manufacturing 
stocks toward work-in-process stocks in the late 1960s and again in 1979- 
84 reflecting an increase in orders for military equipment and aircraft. 
As noted above, these shifts were large enough to significantly increase 
the aggregate stock to sales ratio. Also it was noted that ( 6 )  an 
increase in the variety of merchandise stocked could necessitate an 
increase in the stock to sales ratio as apparently was the case in food 
stores and automobile dealers (as new size classes of autos were 
introduced). Finally (7) as the share of stocks which are imported 
increa.ses, one would expect an increase in the stock to sales ratios due 
to the long lead times and greater shipping uncertainties involved. In 
the 1980s this may be important in the retail sector and in those 
manufacturing industries which import parts for assembly. 
To explain trends in either the aggregate stock to sales ratio or in 
any of the subsector stock to sales ratios, econometric analysis needs to 
be done with the above factors serving as possible explanatory variables. 
Also, one would like to have direct measures of the degree of 
introduction of new logistics technologies in each sector. Without such 
measures of NLT, the influence of NLT could alternatively be inferred 
from the trend remaining. after statistically controlling for the 
influence of the seven factors discussed above. This econometric 
analysis should be the agenda of future research as it is necessa to 
accurately assess the influence of NLT on stockholding. 
In our examination of subsectors, we noted those with a recent 
downtrend in their stock to sales ratios. These sectors should be viewed 
as candidates where the introduction of NLT may have contributed to the 
downtrend. In the retail sector we observed a downtrend in the stock to 
sales ratio of other durable good retailers which has persisted for the 
last 10 years. In the manufacturing sector, since the 1970s there have. 
been downtrends in the ratio of finished good stocks to sales in the 
chemicals, petroleum, rubber and plastic, food, and electrical machinery 
industries. On the other hand, among manufacturers only those producing 
nonelectrical nachinery and electrical m~chinery have reduced their work- 
in-process and material stock to sales ratios (these downtrends began in 
the mid-1970~1. 
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I N T R O D U C T I O N  
Eulgaria is situated in the South-Eastern part of Eu- 
rope. Its territory is 110 99'3 square kilometres and t5e pop- 
ulation is 8 970 000 inhabitants (Census of 19873. The popu- 
lation density is 81 inhabitants per square k:ilom~tre. Seven- 
teen percent OF the total border length are sea borders ithe 
Elack: Seal, 30 percent - river borders [:of which 68 percent 
along the Danube:] and 53 percent are land bgrders. 
Bulgaria ranks 15th in Europe in territory and 20th in 
pop~lation. 
State property is the basic form of property. In 1986 
86,52 of the Net Material Product were generated in the state 
enterprises, 3 in the cooperative enterprises and 9.2.: in 
subsidiary and individual firms. 
The growth rates of the ezonomy are relatively high Cses 
Table 11. 
Table 1. Average Annual Rates of Growth 
- " .---.-.---- ......--.-..-... I 
1561 19E6 1971 1976 1381 1 
Indicators 1965 1970 1975 1980 1985 1 
.--.----- "-"-" ..... " .......................... -- " - " - - .... --..- .... --.."".-- ...-----.-, " ----- 
Gross Output 8.60 9.50 7.75 5.30 3.90 
Mzt Materiai Product 6.70 8.75 7.80 E.1C 3,-0 
Industrial Output 11.70 10.90 9.10 5.00 '4.30 
Agriculturzl Output 3.20 3.50 2.90 0.90 -0.60 
Fcreign Trade Turnavfr 19.60 11.25 12.00 6.50 6.60 
.. --- .- .................... ----..-.--. 
Source: C 1 1  
Significznt structural changes took place in the economy 
of the country as a result cf thf industrial develcpment. 
Figure 1 depicts the structural changes cf the PJet Mate- 
rial Product for the 1960-1986 period. 
Industry is of decisive importance in the strategy for 
economic development. The development of industry was accom- 
panied by considerable changes in its structure. Priority was 
given to the developrn~nt of machine-building, electrotechni- 
cal and electronic industries, and chemical industry. Figure 
2 shows the structural changes in industry. These structural 
changes affected the development of the logistics activities, 
i r e .  transport, storage, material and t~chnical supply, and 
trade. 
The intensi~!e participation in the i-+ I :;err:atielal dlr.7i- 
sion of labour, by increasing the fcreign trade exchange, is 
typical for Eulgaria !:as well as for the other small coun- 
tries11. The relative share cf irnuzrt in relaticn ta the net 
material product increased From '- iO.'-i:: in 15B0 tc 5 3 . 5 2  in 
1986. The raw and other materials, intended Fcr production 
use, come tc about 55 - 58:. OF the total import. The increase 
in the prices of oil, metals, and some other products at the 
international market, had an unfavourable ;nuact on the ef- 
fective performance of the Eulgarian economy and especially 
on logistics performance. 
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Figure 2. Cranzh Structzre oF Insustrial Output 
Source: C12 
1. PHYSICAL LOGISTICS STRUCTURES 
1.1 Inventories in the national economy 
The main indicator used in this study for analyzing in- 
ventory levels as well as the trends in their development is 
the "value added/inventoryl ratio", which can be consid- 
ered as an indicator for inventory productivity. This is done 
in order to provide cross-country comperability of the re- 
sults. In Eulgaria as inventory indicators the ratios "inven- 
tory/net material product" or "inventory/gross output" are 
commonly used. 
The value added/inventory ratio for the national economy 
as a whole and for the manufacturing sector for the 1971-1985 
perizd are shown in figure 3. 
Figure 3. Value Added/Inventory Ratio for the 1971 - 1985 
period. 
The following conclusions can be drawn regardinp inven- 
tory productivity, measured by the value added/nventory ra- 
tio: 
1. The inventory productivity of the national economy as 
a whole is lower than that of the manufacturing sector; the 
inventory producti~~ity of the other sectcrs cf t h ~  naticnal 
- ... - .. - .......... - ....... - . - ... - . .. -. .. - . .- .. 
i' Y~FinisheC cz~str~stion is not included 
econoTy is also lower than the inventory productivity of the 
manufatturing sector 
The lower value cf this indicator For the national econ- 
omy is mainly Influenced by the sector "Trade, material sup- 
ply and purchasing" where a great part cf the inventcries are 
held w h i l ~  at the same time it contributes insignificantly to 
the value added of the national economy. 
T ~ E  inventory productivity of the manufazturing sector 
in Eulgaria is a little higher than in Hungary and Poland and 
lower than in the western countries I?]. 
2. The development trends of the inventory ~rodurtivity 
are quite different for the national economy and for the man- 
ufart:.i-ing sector. The inventory productivity of the naticnal 
ezon.2-4 is relatively stable with a slight tendency of 
grcwth, while for the manufacturing sertcr there is a clear 
tendencg of decrease. The differences in the development 
trends are due tc the influence of the other sectors of the 
nationzl economy as well as structural changes in the econ- 
omy. 
The level of inventories is strongly zffected bg their 
structure. The Inventory structure is studied according to 
a1 their branch structure (their distributicn among sectors 
eF the natlonal econaKg1) and 5:) the stages CF fabricati~n 
(their division into raw materials inventories, work-in- 
pragress inventories and finished gozds Inveqtcrlos5. 
Figure Y .  Distribution of Inventories Ameng Sestors of the 
National Economy C1970-19861 
The distribution of the inventories among the main in- 
ventory holders isectors of the economy) for the 1970 - 1986 
period is shown on figure 9 .  
The sectoral structure of the inventories is quite sta- 
ble over timeatlore than 50% of the total inventories are al- 
located in the industrial sector, which is natural having in 
mind its role in the Bulgarian economy. About 68% of the to- 
tal inventories are formed in the production sectors 
(including construction). Almost one third of the inventories 
are concentrated in the companies belonging to the trade sec- 
tor (both production goods and consumer goods trade). With 
the exeption OF this sector the share of the i-nventories in 
the other sectors correspond to their role in the national 
economy 
Figure 5. Inventory Structure in Manufacturing Industry C1970 
- 19861 
The greater part of the manufacturing inventories con- 
sists of raw materials and supplies held as input stocks by 
the enterprises.Their share is constantly increasing on the 
expense of the share of the finishsd goods invmntoriss, while 
the share of the work-in-progress inventories is relatively 
constant (see figure 51. 
This inventory structure can not be considered rational. 
The high relative share of raw materials inventories has a 
negative influence on the mobility of inventories and the re- 
liabilitg of the material flow in the national economy. 
The main reasons for this state of the inventories are 
very complex [21 , [31 .  Some of them relate to basic principles 
and features of the socialist economy (such as high rates of 
growth accompanied by high investment rates, the policy of 
full employment and capacity utilization, etc.1, others - to 
the subJective activity of the state and the manufacturing 
trade and transportation companies. The following explicit 
reasons among the most important are: 
Cal Disequilibrium of the internal market, determined 
by excess demand, e.g. the shortage economy. 
This is considered to be a basic reason that has differ- 
ent implications, the most important of which are as follows: 
- Monopolistic position of the suppliers Csellersl who 
can dictate the delivery conditions according to their inter- 
ests; 
- Deprived position of the buyers who build up high in- 
ventories and order more than necessary in order to protect 
themselves from the low reliability of the supplies. This, in 
turn, increases excess demand and thus contributes to a vi- 
cious circle. 
Cbl Shortcomings in the economic mechanism, particu- 
larly in: 
- The system of prices; 
- The financial and taxation policy; 
- The system of distributing company's income; 
- The economic indicators used for evaluating the per- 
formance of enterprises, etc. 
The acting economic mechanism did not sufficiently stim- 
ulate, for quite a long period of time, the suppliers 
(sellers1 to build up enough inventories in order to assure 
high reliability of supply. At the same time due to the 
Fact that inventory costs did not affect the profit of the 
enterprises, suppliers did not meet any resistance to their 
inventory policy from the buyers. Moreover, due to extremely 
centralized system of establishing economic links together 
with the disequilibrium in the producers' goods market, the 
buyers did not have the resources to resist the suppliers' 
strategy. 
Ccl The prevailing administrative approach to inventory 
problems. 
Many examples can be given, concerning not only the Bul- 
garian case, which indicate the low efficiency of the cen- 
tral administrative interventions related to inventory forma- 
tion. This is due to the fact that inventory formation is not 
the cause, but the effect, of a whole set of economic and 
other factors and conditions. Considerable change in the type 
of inventory formation cannot be achieved by central adminis- 
trative directives regarding stock reduction or reallocation 
without changing the objective conditions and factors of in- 
ventory formation. 
Cd:] The open character of the economy and its high de- 
pendence on the import of materials and supplies. Of the to- 
tal imports 57.62 consisted of raw materials and production 
goods (excluding machines and equipmentj. For many reasons 
(large shipment sizes and delivery intervals, higher irregu- 
larity in volume and overtime, etc.3 inventory levels of im- 
ported products are higher than those of domestically pro- 
duced goods. 
Cel Shortcomings in the operation of the logistics ac- 
tivities - irrational economic links, suboptimal ratio be- 
tween direct and indirect flows, slow penetration rates of 
new logistics technologies, etc. 
Cf! The insufficient development of logistics in in- 
frastructure (storage, transport, etc.) both in the organiza- 
tion for trade with material resources, and i-n the production 
enterprises. 
With a view to reducing the negative influence on inven- 
tories of some of the above-mentioned factors, very consider- 
able changes in the management of Eulgarian economy have been 
introduced in the recent two or three years. The centralized 
administrative influence on the market and the material flows 
is b ~ i n g  reduced. Efforts are made for the development of the 
logistics infrastructure and for applying ne& logistics tech- 
nologies. The shortage sf material resources has not been 
overcome, and it still influences the entire logistics sys- 
tem, and the inventories, too. 
1.2 Transportation system 
The development of industry, construction and agricul- 
ture is accompanied by an increase in the transport intensity 
of the economy. The transported loads per cipita' has in- 
crezsed from E6  tons in 1970 to 120 tons in 1986. 
The transport work per capita increased more than two 
times for the 1970 - 1986 period and reached 9021 tonnes-kms/ 
capita. 
These figures characterize the Bulgarian economy as a 
high transport intensive one. 
A typical tendency, for the period indicated is, that 
the volume of loads carried (in tonnes), as well as the 
transport work done, expressed in tonnes-kms, are increasing 
considerably slower than the growth of the Net material prod- 
uct and the Gross output. This is due mainly ts structural 
changes of the economg as well as the decrease in the mat&- 
rial intensity cf production. 
Figure 6 shows the trends in the development of the do- 
mestic freight transport for the 1970 - 1986 period. 
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Figure 6 Trends in Freight Transport Development 
Source: C 1 1  
The road transport shows the highest rates of growth, in 
terms of both tonnes-lifted a ~ ~ d  tonnes-kms. 
The differences in the growth rates of the different 
modes of transport, have caused considerable changes in the 
freight modal split. 
Figures 7 and 8 show the freight modal split for the 
1970-1986 period by tonnes-lifted and tonnes-kms, respec- 
tively. 
Rail and road transport play decisive role in the domes- 
tic freight transport-The other types of transport - air, in- 
land waterways, coastal shipping are practically of a very 
small importance For the domestic freight transport. 
The tendency in the modal split development is towards 
the decrease of the relative share of railway transport with 
both indicators. 
In the period 1970-1986 the loads transported by rail 
increased by 2 5 2 ,  while the length of the railway lines in 
that period increased only by 7.9 percent. A basic trend in 
the development of railway network is the construction of 
double railway lines, which reached 21% of the railway lines 
in 1986. The relative share of electrified railway lines 
amounting 19% in 1970 increased to 55% in 1986. The total 
volume of electrified railway goods traffic reached 75% in 
1986. By the level of electrification of its railway network 
Bulgaria is close to Italy, Belgium and Norway, and is pro- 
gressing further than Hungary, CSSR, Poland, and Yugoslavia. 
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Figure B Freight Modal Split by Tonnes-Kms 
Source: C 1 1  
The length of railway lines per 1000 sq.km territory 
amounted in 1986 to 38.7 km. This figure is considerably 
smaller than the respective one for Hungary, CSSR, GDR, 
United Kingdom, and some other countries, and close to that 
in Yugoslavia. 
The average length of haul by rail increased in the pe- 
riod 1970-1960 from 203 to 227 km, then gradually declined, 
and reached 216 km in 1986. This type of transport is used 
mainly for bulk loads. Ten groups of products were responsi- 
ble for 72% of the total tonnes-lifted by rail in 1986 Ccoal 
and coke 16.6:~~ liquid fuel - 12.2::, cement and other build- 
ing materials - 19.22, etc.1. 
While railway transport is very important for the trans- 
portation of bulk goods, road transport is used for the 
transportation of goods, which are complex, are used in small 
quantities, or/and can be quickly spoiled (perishable prod- 
ucts), etc. In many cases road transport is complementing 
rail transport - from the railway stations to the enter- 
prises, and to the warehouses of trade and other economic or- 
ganizations, which have na direct connection to the railway 
network. Road transport is also of great importance for goods 
transportation from wholesale warshouses to retail shops. 
The more rapid development of road transport in compari- 
son with the other types of transport contributes ta the cra- 
ation of higher reliability of the logistics system, but it 
also causes an increase in the delivery costs 
The road network density reached in 1985 328.7 km per 
1000 sq.kms. The average length of haul bg road had in- 
creased, for the period 1970-1980, then started gradually to 
decline, coming down to 18 km in 1986. 
Public Chiredl road transport has increased its share 
(in tonnes lifted) from 25% in 1970 to 36% in 1966, of the 
total volume of road transport. The average length of haul 
for this type of transport is higher than for tha entira road 
transport (in 1986 it was 30 km). 
Despite of the structural changes accompanied by techni- 
cal reconstruction, the present transport system is not con- 
tributing to the wide and mass application of nsw logistics 
tschnologies. A considerable transport tension in economy is 
created in certain periods of tims. The rate of using the ca- 
pacity of road transport is comparatively low, and the same 
can be said about the use of containers. The mechanization 
level of loading-unloading activities does not meet the re- 
quirements for implementation of modern transport-handling 
technologies. 
Bulgarian transport system development strategy is em- 
phasizing the uniform development of rail and road transport. 
During the 10 - 15 years to come a wide range of mea- 
sures are planned aiming at improving the efficiency of the 
inland freight transport. Among them are: the construction of 
two motorway rings, increasing of the truck fleet especially 
the number of the small-load trucks, complete electrification 
of the railway and closing of the double railway ring, recon- 
struction of the railway stations, wider use of containers 
and development of combined transportation, computerization 
of the transportation processes and activities, etc. 
1.3 Distribution Channels and Patterns 
It is typical for Bulgaria that for a long period of 
time a policy had been pursued for organizational, technolog- 
ical and economic differentiation and parallel development of 
two big groups of distribution channels: 
a3 For production goods; 
bl For consumer goods. 
Though the administrative interventions concerning the 
interaction of these two groups of distribution channels have 
become more moderate in the recent four or five years, still 
the links between them are too weak and insignificant. The 
existence of these separate groups of distribution channels 
correspond to the two separate and independent markets: pro- 
duction goods market and consumer goods market. 
The distribution channels of petrol products, fruits and 
vegetables make an exception of that general situation. The 
distribution networks of these goods perform simultaneous 
sale both to the enterprises and to the population. A more 
detailed analysis shows, however, that within these channels 
there are other restrictions contributing to the separation 
of the material flows. For example, the outlets selling 
petrol Cthe petrol stations1 have columns for refuelling with 
petrol, separated in two groups: for state vehicles, and for 
personal vehicles. 
Figure 9 gives a general idea of the distribution chan- 
nels in Bulgaria nowadays. 
In order to make the picture of the production goods 
distribution channels clearer, the figure shows the 'pro- 
ducer-firm' and the 'consumer-firm' as independent units. As 
a matter of fact, every producer-firm is at the same time 
consumer-firm. 
A typical feature of the Bulgarian economy, for a long 
period of time, was the pursuing of a policy for concentra- 
tion and specialization of the industrial production, by the 
establishment of highly specialized, comparatively big enter- 
prises. Monopolized production was strongly developed on this 
I ~ m p o r t  0
I 
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Figure 9 Pr inc ip l e  Scheme of the  Dis tr ibut ion  Channels i n  Bulgaria 
basis, accompanied by all its negative consequences - de- 
prived position of the customers - buyer-enterprises and the 
population. Under the conditions of shortages and centralized 
management, the negative influence of the monopoly strength- 
ened more and more. 
In the early EOs a policy for restricting monopolization 
and centralized administrative interventions started in Bul- 
garia. Firms Cas well as their subdivisions - the enter- 
prises) were granted the right to an independent choice of 
both the supply and the distribution channels. In the recent 
two years a consistent policy has been carried out for re- 
stricting the centralized distribution of materlal resources, 
and the centralized state assignment of obligatory tasks to 
the firms. 
Two basic schemes are applied to the production goods 
distribution: 
Cal Direct Distribution 
In this case no intermediator takes part in the distri- 
bution process. As a rule, the deliveries are sent directly 
from the producer-firm to the user-firm, and all economic, 
financial and other relations are settled between the produc- 
tion firms themselves on a contract basis. 
Cbl Indirect Distribution 
The distributions is carried out with the participation 
OF an intermediator Cproduction goods trade firms). These 
firms purchase goods from the producer-enterprises ior from 
forsign trads companiss:] and sell them to the consumer-enter- 
prises. They enter into contract relations with both the pro- 
ducers and the buyer-enterprises. 
The production goods trade companies have comparatively 
well developed warehouse network spread over the territory of 
the country. According to the types of goods they are trading 
with, they are: 
Ca) Specialized - For trade with specific products - 
metals, chemicals, oil products, etc.; or 
Cb) Universal - For trade with almost the whole vari- 
ety of products. 
Figure 10 shows the development of the shares OF the di- 
rect and indirect distribution of production goods for the 
national economy as a whole. 
The following basic conclusions can be drawn from Figure 
10: 
- The direct distribution has a bigger share - an aver- 
age sf more than 65% of the production goods are distributed 
directly ; 
1. Direct @istribetian 
2 .  !ndirect Distribution 
Figure 10. Development of the Shares of the Direct and 
Indirect Production Goods Distribution 
- There is a tendency towards reducing the relative 
share of the direct distribution and increasing the share of 
the distribution with the participation of the production 
goods trade companies. 
The indicated general tendency on the national economy 
level is logical to a great extent, because in this period 
priority was given to the branches of the economy with more 
complex material links and flows, such as machine-building 
and metal-processfng industries, electrical and electronic 
industries, chemical industry, and the share of the branches 
with relatively simpler links decreased, as for example tex- 
tile and knitwear industries, leather and shoe industries, 
etc. This general tendency, however, is not valid for all 
types of products. For some important products Cmetals, chem- 
ical products and building materials) the reverse tendency is 
observed, i.8. increasing the relative share of the dirsct 
flows. 
For each type of product, the directiindirect distribu- 
tion ratio is different depending upon: 
- The rate of concentration of production and/or con- 
sumption; 
- The number of producers and/or consumers; 
- The ratio between domestic production and import; 
- Some other factors of technological, organizational, 
economic and transport character. 
Beside the quantitative characteristics of the distribu- 
tion channels and the tendencies in their developmsnt, the 
question about the efficiency and the speed of the goods 
flows through the respective distribution channels is of 
great importance. A more detailed analysis reveals the exis- 
tence of irrational direct as well as indirect distribution. 
Regarding the structure of the indirect production goods 
distribution channels, a policy has been pursued, on the one 
hand, for specialization of the distribution channels by 
types of products: for metals, chemicals, building materials, 
technical products, etc. Cthe products move along these chan- 
nels to bigger consumers], and, on the other hand, for the 
development of a network of trade enterprises, universal by 
nature as far as the type of products is concerned. These sn- 
terprises facilitate the flows of goods to small and irregu- 
lar users Cthe enterprisss belonging to co-operatiwe indus- 
try, to municipal economy and public services, schools, hos- 
pitais, etc.1. The network of the universal trade enterprisss 
is considerably better developed than the network of the spe- 
cialized ones. 
When considering the distribution channels of production 
goods, with the participation of the trade companies, one 
shoulc also take into consideration two very important ques- 
tions: 
- What is the part of the goods passing through the 
warehouses of these companies Cthe transit - warehouse deliv- 
ery ratio]? 
- How many are the trade enterprises, through which the 
goods pass on their way from producers to consumers? 
Figure 11 shows the shares of transit and warehouse 
types of delivery, for the specialized companies for trade 
with metals and chemical products, as well as for the univer- 
sal trade companies. These ratios are for the 1970 - 19B5 pe- 
riod. The relative share of the transit deliveries is too 
small for the universal trade companies, that correspond com- 
pletely to their nature. These shares had been comparatively 
stable for the whole 1970 - 19B5 period. As for the companies 
trading with metals and chemical products, a tendency exists 
Cespecially after 19BO1, for increasing the share of the 
warehouse deliveries. This is determined by the increase in 
the share of the direct distribution of these products, as 
well as by the development of the storage capacity of the 
trade companies. This tendency will continue in the future, 
under the influence of the factors indicated. 
1.Warehouse Type cf  Delivery 
P.T rans i  t Type of Delivery 
Figure 11.Ratio Between Warehouse and Transit Types of De- 
livery for Specialized Trade Companies For Metals 
CAI, Chemicals CB1,and Universal Trade Companies(C1 
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From figure 9 it follows, that there is a possibility 
for rnultilinks in the goods flows, i.e. a product may consec- 
utively pass through several trade enterprises. This figure, 
however, does not show ths existence of trade subdivisions ar 
units Centerprisess belonging to the producer- and consumer- 
firms. While till the BO's there were administrative restric- 
tions concerning the establishment of such enterprises, 
later, and especially after 1986, the network of such units 
and subdivisions of the big production firms started to ex- 
pand, as a result of which the picture of the distribution' 
channels became more complicated. This process is a logical 
result of the democratization of the economic relations be- 
tween the Firms. 
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A considerable part of the consumer goods, as for exam- 
ple, milk, bread, soft drinks, meat and various products, is 
directly distributed from the enterprises-producers, to the 
shops of the retail companies. 
. . . .  inom 
As far as consumer goods wholesale is concerned, a pol- 
icy has been pursued recently, for restricting its role. The 
range of direct contacts between the retail firms and the 
producer-firms (enterprises] is expanding. The functions and 
the importance of wholesale trade with goods of complex as- 
sortment (i.e. clothing, shoes, electric appliances, etc.1 
are preserved, but the forms of studying the consumer demand 
are changing, thus increasing the importance of retail firms. 
When expanding the direct contacts between retail firms and 
producer-firms new functions appear in the retail firms, 
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which actually perform the functions of wholesale trade. On 
the other hand, wholesale firms develop their own network of 
shops for direct trade with the population. 
Till the beginning of the BO's, the direct access of the 
firms, producing consumer goods, to the market, was re- 
strlcted. They could have their own shops, only to study con- 
sumer demand for new products. In the recent 2-3 years, these 
firms started to expand and developed their own retail net- 
works. 
With the development of the consumer goods distribution 
channels, and the diversification of their functions, condi- 
tions are being created for competition in trade and increas- 
ing its influence on the production, as well as on the qual- 
ity cF the services for the population. 
Depending on the form of property, retail trade is di- 
vided into state, co-operative, and private, the latter being 
of no importance practically. Though insignificantly, the 
share of state trade has been growing, and in 1986 reached 
70% of the total consumer goods sales. As a rule, the state 
trade operates in the towns, while the co-operative trade - 
in the villages. In the years to come conditions will be cre- 
ated for the expansion of the co-operative trade. 
1.9 Warehousing 
The branch structure of inventories gives a general idea 
of the structure of the warehouses. In accordance with it, 
about 70% of the total warehouse floorspace is located in the 
production sphere and about 30% - in the circulation sphere. 
As a rule, industrial warehouses have been adapted for 
storage of raw and other materials. A considerably smaller 
part of them is intended for storage of finished goods inven- 
tories. 
Depending on the type of the products under storage, the 
warehouses of the production goods trade companies can be di- 
vided into: 
- specialized Cfor storage of particular products: met- 
als, chemical products, construction materials, petrol prod- 
ucts, tools, bearing, etc.1 and 
- universal Cfor simultaneous storage of almost all 
kinds of products, with the exception of petrol products). 
The specialized warehouses are located in the regions of 
production or import of the respective products. The univer- 
sal warehouses are located in the country's administrative 
and economic centres. 
During the period 1975 - 1986 the warehouse floorspace 
of the production goods trade companies has increased twice. 
More than half (56%) of the total warehouses floorspace is 
covered. 
The following basic conclusions can be drawn from the 
analysis of the state and the development of the warehousing. 
a> The capacity of the warehouses in the circulation 
sphere do not correspond to the requirement for concentration 
of inventories in this sphere, with a view of increasing 
their mobility. 
b> The technological level of the storage and retrieval 
equipment is comparatively low, and influences unfavourably 
the efficiency of the storage processes. 
c >  The infrastructure of the warehouses is underdevel- 
oped. A significant part of the warehouses has no railway 
sidings. 
dl The application of computers in the control of the 
warehouse processes is in its initial phase. 
In the recent years a tendency has been observed towards 
the development of a comparatively modern warehouses, espe- 
cially in the trade companies. The relative share of the 
highly mechanized warehouses, however, is still too small. 
A complex program has been elaborated for the develop- 
ment of the warehousing in the production goods trade compa- 
nies up to the year of 2000. The fulfilment of this program 
will assure the adaptation of the warehouses to the require- 
ment for a more rational organization of the material flows 
in economy. This approach is applied as well to the develop- 
ment of the warehousing of the wholesale and retail trade 
companies. 
1.5 logistics Costs 
The problem of logistics costs estimation on macroeco- 
nomic level has not yet received satisfactory solution. Re- 
garding Bulgarian economy there exist no investigation on 
that subject. Due to the lack of data, for the purposes of 
this study, it was necessary to use various sources of infor- 
mation and to make a lot of additional transformations and 
computations. For some of the missing data expert estimations 
have to be used. The results of the analysis, therefore, have 
to be treated with caution. 
The available data predetermined, to a great extend, the 
approach of the analysis.The following elements of the logis- 
tics costs have been taken lnto consideration: 
- transportation costs; 
- costs for communication; 
- zrade costs; 
- inventory holding costs. 
The logistics costs have been estimated for the national 
economg as a whole and for the manufacturing sector. 
The transportation costs for the national economy repre- 
sent the costs for freight transport. In the case of the man- 
ufacturing sector these include the transportation services, 
both by the sector as well as the transportation costs of the 
sector's own transport. 
The same approach is applied when defining the 
communication costs. It was assumed, however, that 35% of 
total communication costs are associated with logistics 
activities, 
The trade costs for the national economy include the 
costs of the trade sector Cboth production and consumer goods 
trade). As for the manufacturing sector these include the 
trade services bought by the sector irepresented by the sum 
of the trade margins that have been paid to the trade firms! 
as well as the costs for purchasing and distribution activi- 
ties, carried out without the participation of the trade com- 
panies. 
Inventory holding costs are assumed to be 20% of the in- 
vent~ry value. This figure is an average one of the most of- 
tenly presented in the literature estimations of inventory 
holding costsz3. 
The ievel of t h ~  logistics ccsts is characterized by twc 
indicators: a:] in percent to value added and bl in percent to 
gross output. 
The estimations of the average values of these indica- 
tors for the national economy and For the manufacturing SBC- 
tor for the 1971 - 1985 period are presented in table 2 .  Fig- 
ure 12 and 13 show the trends of development of the logistics 
costs in percent to value added and gross output, respec- 
tively. 
Table 2 Average Level of Logistics Costs (1971-19851 tin 21 
National Manufacturing 
Logistics Costs 
Economy Industry 
1. In percent to 
value added 26.1 21 .O 
2. In percent to 
Output 11.3 7.1 
- 
------ - - ,, - - - - -. 
2/ Lagutkin, U ,  and Sokolov, R. (1977) Optimization of Inven- 
torles Consisting of Means of Production,Moscow,p,LfB-50 
1. N a t i o n a l  Economy 
2. R a n u f a c t u r i n g  I n d u s t r y  
Figure 12 Logistics Costs in Percent to Ualue Added 
Figure 13 Logistics Costs in Percent to Gross Output 
The following conclusion can be drawn from the obtained 
results: 
1 Logistics costs constitute a great portion of the 
value added of the national economy Can average of 26.1% for 
the 1971 - 1985 period1 and of the manufacturing sector Can 
average of 21% for the same period1. The higher level of the 
logistics costs in the national economy In comparison with 
the manufacturing sector is mainly due to the fact that they 
include the consumer goods distribution costs as well as the 
holding costs of the inventories in the trade sector which, 
amount to an average of 30% of the total inventories Csee 
figure 4) 
2 )  The level of the logistics costs is growing both in 
the national economy and in the manufacturing sector. This 
tendency is more strongly expressed when,the logistics costs 
are measured in percent to value added. The relative growth 
of the logistics costs indicate the increasing importance of 
the logistics activities in the national economy. 
The analysis of the logistics costs structure as well as 
the trends in its development Ctable 3 and fig.14) shows that 
inve:.,tory holding costs constitute the greater part of the 
total logistics costs . It was pointed out earlier that both 
the inventory level and the inventory structure in the Bul- 
garian economy are irrational. The relatively high level of 
raw materials inventory in the national economy and 
especially in the manufacturing sector is to a great extend 
responsible for the high share of the inventory costs in the 
logistics costs. The existing tendency of decreasing the 
share of inventory costs in the logistics costs Csee fig. 191 
is a positive one. However, this is mainly due to the slower 
growth of the inventories in the trade sector in comparison 
with the inventory growth in industry and the other sectors 
of the economy. In the manufacturing sector the decrease of 
share of the inventory costs in the logistics costs is not 
significant. 
Table 3 Logistics Costs Structure 
Transportation 
Communication 
Trade 
Inventories 
TOTAL 
National 
I Economy I Industry I 
Manufacturing 
I 
1985 1 average 1 
11371-85 1 
The transportation costs rank second in the logistics 
costs structure. There share shows a permanent growing trend. 
This is mainly due to the faster development of the road 
transport Cfor which the transportation costs are higher:]. 
,n manufacturing sector, however, the increase of the 
transportation costs share is marginal. 
Figure 1 4 .  Logistics Costs Structure in the National Economy 
The share of the trade costs in the Icgistics costs in 
the natlonal economy is constant fcr the whole period of 
time. In the manufacturing industry their share is slight:?y 
decreasing. One of the maJOr reason for that is the growing 
share of the direct distribution channels in the production 
goods flows. 
The anzlysis of the changes in the logistics costs 
structure indicates that between the inventory level and the 
transport development there exist significant relation and 
dependency. The growth of the transport costs share is accom- 
panied with the decrease of the share of the inventory costs 
in the total logistics costs. 
11. VAI\JAGEI?IAL STRUCTURES AND STRATEGIES 
2.1 Organizational and institutional structures in lo 
gistics 
There exlst two managerial levels in the national econ- 
omy, that perform logistic functions: 
- Centralized state bodies (ministries, committees?; 
- Ecznornic units Cfirmsj. 
The centralized bodies perform state management of the 
economy, including logistics. This is achieved through: 
- Legal regulation of the various economic activities 
ithe rules regulating the relationships between the central 
bodies and the economic units, as well as between the eco- 
nomic units themselvesl; 
- Working-out the plans for the development of the na- 
tional economy and the resulting from it objectives and as- 
signments for the economic units; 
- Determining of the economic regulators of t h ~  economic 
activities (prices, taxes, interest rates, duties, etc.1; 
- Controlling the results and the efficiency of the ac- 
tivity of the economic units. 
The rather great number of centralized state bodies 
(ministries and committees1 was typical for the period till 
1986. The following central state bodies had important func- 
tion~ in the management of the logistics activities in the 
econc3y : 
- State Planning Committee; 
- Ministry of Finance; 
- Committee for Prices; 
- Ministry of Supply [later the Committee for Material 
Economy 1 ; 
- Ministry of Home Trade; 
- Ministry of Transport; 
- Industrial Ministries: 
* Ministry of Power Generation; 
* Ministry of Metallurgy and Mineral Resources; 
* Ministry of Machine-Building and Electronics; 
* Ministry of Chemical Industry; 
* Ministry of Light Industry; etc. 
- Bulgarian National Bank. 
The number of the centralized state bodies has been sig- 
nificantly decreased by the economic reform of 1986. The in- 
dustrial ministries have been closed down and widely associa- 
tive forms of management have been developed. The subordina- 
tion of the economic units to a state body Iministryl has 
been eliminated. Now, starting from the beginning of 1989, 
the centralized state bodies performing logistics managerial 
functions are as follows: 
- Ministry of Economy and Planning; 
- Committee for Material Economy; 
- Ministry of Transport; 
- Bulgarian National Bank. 
The economic units are at the second level of management 
of the logistic activities, and depending on their nature, 
they are: 
- Industrial; 
- Transport; 
- Trade. 
In the head offices of the industrial firms as well as 
in their production subdivisions ithe enterprises] there ex- 
ist structural units Cdepartments, divisions, groups] that 
perform functions such as: 
- Material and technical supply Cpurchasing of raw mate- 
rials, supplies and equipment]; 
- Distribution of the final products; 
- Transportation of supplies and goods. 
Depending on the size of the firms, the nomenclature of 
the raw materials and supplies used, the nature and variety 
of the manufactured goods, the availability or lack of tech- 
nological links between the production subdivisions Cthe en- 
terprises] that are part of the firm, as well as other fac- 
tors, the problem about the centralization/decentralization 
extent of the pointed out logistic functions is solved be- 
tween the head office of the firm and the production units 
(factories, plants!. 
As a rule, the head office of the firm works out the de- 
velopment strategy,' based on the objectives and assignments 
resulting from the state plan and the market demands. It 
follows an integrated production, technologg, investment and 
market policy. In relation to this, the firm decides up on 
the channels for purchasing of raw materials, as well as for 
the distribution of the final products. 
The real purchasing, storage and distribution process 
take place in the production units of the firms Cfactories, 
plants, etc.3 
The transport firms are specialized by mode of trans- 
port: rail, road, water, air. Their units Centerprises] have 
subdivisions for transportation activities, for repair as 
well as for purchasing of the necessary raw materials and 
equipment. 
The trade firms are divided into two major groups: 
- Production goods trade firms; and 
- Consumer goods trade firms. 
The production goods trade firms are wholesale compa- 
nies. In Bulgaria these are large economic formations, that 
depending on the nature of their activities are: 
- Specialized in trade of specific goods, such as met- 
als, chemicals, liquid fuels, building materials, spare parts 
and machines for agriculture, etc. These organizations pur- 
chase goods from manufacturers in the country, or import 
them, and sell them to the firms in all spheres of the econ- 
omy. Each of these organizations has a developed network of 
warehouses in the country. They can deliver the goods di- 
rectly from the manufacturers or the import stations to the 
production units of the user-firms or through their ware- 
houses; 
- Universal ones, that trade with almost all kinds of 
material goods iexcluding liquid fuels>. 
These firms have a develcped warehouse net~crk, through 
which  the^ supply relatively small users. The universal pro- 
duction goods trade firms purchase goods from domestic 
producers, from the specialized production goods trade firms 
or import them. 
- Enterprises isubdivisions of firms1 that perform the 
supply of a specific firm or a large economic formation; 
- Enterprises Csubdivisions of firms> that accomplish 
the distribution nf the manufactured bu the firm goods. 
The consumer gcods trade firms are three kinds: 
- For wholesale trade. They have a verg important par- 
ticipation in the flows of goods of a wide and complex as- 
sortment, such as shoes, clothing, household appliances, 
technical products itelevision sets, refrigerators, etc.1. 
These firms study the consumer demand, purchase the goods 
from the manufacturing companies or import them, divide the 
great consignments into smaller ones, form consignments of 
different goods and deliver them to the retail enterprises 
Cshopsl. They also export goods; 
- For retail trade. These firms have a developed network 
of shops. They buy goods either directly from the manufactur- 
ing firms or from the wholesale firms. Some functions of the 
wholesale trade are also performed by these organizations Cin 
the cases when they have their own warehouses, from which the 
goods are distriSuted to the shops); 
- For public catering - restaurants, confecticneries, 
etc. 
The neE trends in the consdmer goods trade are as folL 
lows: 
- Expansion of the network of t r a d ~  firms Delznzlng tc 
the goods producing firms; 
- Expansion of the wholesale functions of retail firms. 
Develcpment of direct links between the production firms and 
the retail trade firms; 
- Performing retail trade by the wholesale trade firms. 
Within the trade firms [both produztian goods and con- 
sumer goods ones3 there exist units Cdepartments, division, 
groups, etc.3 that perform planning and coardinaticn of the 
transportation activities. They are responsible for the in- 
teraction with the specialized transport organizations, as 
well as the control of their own transport fleet. 
2.2 Economic Regulators of Logistics Activity 
Planning has always been of paramount importance in the 
management of the Bulgarian economy. Various planning tech- 
nologies were applied, however, in the different periods. For 
many decades the centralized directive planning has been the 
basic mean for managing the economy. Typical for this period 
is the dominant use of centralized administrative methods. 
These methods find an expression in a system of obligatory 
indicators, determined by the central plannin~ bodies, and 
regulating almost the complete range of activities and devel- 
opment of separate economic systems. There were too thorough 
prescriptions concerning both the indicators for the type and 
volume of output as well as the supply wit raw materials. In 
connection with assigning the planning tasks and having a 
control over their execution, a hierarchic structure of state 
and economic bodies was strongly developed, which turned the 
economic activities management into a bureaucratic process. 
The directive centralized planning determ:ned to a great 
extend the functioning of the logistics system in Bulgarian 
economy at that time. The elements of this system and the 
mechanism of its functioning were regulated by the plan. The 
main tools of the state plan for influencing the logistics 
system in that period, were the material balances, the plans 
for distribution and sales, obligatory tasks for production 
of certain products, rationing, material consumption and in- 
ventory norms. Almost 90% of the production goods were an ob- 
ject of rationing by the state plan. 
Changes took place in the mechanism for management of 
the economy, from the 60's to the middle of the 80's (1969- 
19853, directed to overcome the shortcomings of the central- 
ized planning and creating conditions for applying economic 
regulators. The existence of shortages, however, as far as 
the basic rau materials, fuel, etc. were ccncerned, the 
monopoly in production, the insufficient skill shown in deal- 
ing with the economic regulators, the psychoiogic barriers, 
all these did not enable the application of a mezhanism for 
management and functioning of the economy, corresponding to 
the requirements. 
A dynamic process of radical changes in the organiza- 
tional and managerial structures, in the mechanism for func- 
tioning of the economy, started in the middle of the 80's. It 
brought about the creating of prerequisites for further de- 
mocratization of the economic life. Planning of economic ac- 
tivities will be of importance for the management of the 
economy in the future as well. On micro-level the state plan 
will determine the basic goals, rates, and proportions in the 
development of the national economy and the tendencies for 
participation in the international division of labour. The 
indicators of the state plan are submitted to the economic 
organizations (the firms) as information, which they can use 
when working their plans out. The economic conditions, rates 
and regulators, which the state has worked out together with 
the state plan are submitted to the firms, too. 
' The state orders will be of importance in realizing the 
contact between the state plan and the firm's plans, and they 
will be placed for certain field of tasks (in connection with 
the international obligations, with the purpose of realizing 
strategic, technological and market aims, etc.1. What is typ- 
ical for the state orders, and different from the state 
tasks, applied before, is, that they are placed by means of a 
contract (the so called state economic contract! between an 
authorized state body and a respective firm, and if certain 
conditions exist competition is applied for the assigning of 
the state order. In relation to the logistics activities this 
mechanism of planning provides considerable freedom of ac- 
tion, thereby creatlng conditions for using the elements of 
the market mechanism by the different firms. 
Prices and the mechanism of their formation influence 
very much the development of the economy (and in particular 
the logistics activity:]. The shortcomings in the pricing sys- 
tem are one of the main reasons for underdevelopment of mod- 
ern logistics as well as number of negative phenomena in the 
development of the country's economy. 
The principles, on which the new price mechanism is 
based, are, as follows: a) the prices cf goods and services 
are established in accordance with the prices at the interna- 
tional markets and the supply and demand, their concrete size 
being agreed upon between the firms; bj the state bodies 
should determine fixed or limit retail prices for the goods 
and the services of especially big importance for the popula- 
tion; cl for raw and other materials, transport services, the 
competent state bodies should determine limit wholesale 
prices. 
The system of financial regulators (taxes, credits, 
rates of interests, etc.! creates, to e great extent, the 
economic environment for the functioning of the economic 
units ithe firms). This system is also a very dynamic element 
of the management mechanism, which has undergone very signif- 
icant changes. A wide variety of tax forms and concrete rates 
has been introduced, cancelled, restored, changed, and so on 
in the 1970-1989 period. 
With the introduced in early 1989 mechanism of the rela- 
tionship of the firms with the state budget, the following 
tax forms (payments3 are established: value added tax (now 
tax on the turnover is applied instead); excises; rent tax, 
profit tax, tax on the means for wages and. salaries; payments 
to the municipal councils. Firms get subsidies and premiums 
from the state budget under certain conditions. The produc- 
tion goods trade companies pay a profit tax on average 50% 
ranging - from 20% to 6 5 2 ,  their payments to the budgets of 
the municipal councils amount to 10% of their balance profit. 
The bank credit and the interests rates, used in a suit- 
able way, may act as some of the most efficient economic reg- 
ulators of the economy. Throughout the period of economic re- 
forms in the search for an economic mechanism, corresponding 
to the socialist way of production, bank credit has been con- 
sidered as an alternative of the budget financing of the ecn- 
nomic development. No essential results have been achieved, 
however, in that respect, mainly because of the insufficient 
flexibility and operating capacity of the credit system as a 
whole. Important structural changes have been introduced in 
the system recently, with the purpose of taking it out of 
this inactivate state. The monop~ly of the Bulgarian National 
Bank was abolished, by the foundation of a big group i3j of 
trade banks, oriented towards different economic branches 
(these banks have the right to effect bank operations with 
any firms - without taking into consideration their belonging 
to different branches and their territorial location). 
The credit and the rate of interests strongly affect the 
logistics system, mainly by the conditions for giving credits 
as well as the application of various rates of interests - 
normal, stimulating and sanctioning, depending on the type of 
inventories, their turnover rate, the terms for paying bank 
credits, etc. 
A comparatively flexible interest rate policy was intro- 
duced which established higher interest rates for short term 
loans for the production enterprises and lower interest rates 
for the production goods trade companies. This is done with a 
view of reallocating the inventories and their concentration 
in the production goods trade companies. 
2.3 Information Technologies and Logistics Activities 
Bulgarian logistics activities are characterized by the 
implementation and the accelerated development of computer 
information technologies. 
A network of computer centres was established in the 
country (until the middle of 70's), which included computer 
centres at industrial ministries, territorial computer cen- 
tres for collective use, computer centres at functional min- 
istries and departments (including the Ministry of Supply and 
State Reserves1, as well as computer centres at some other 
big companies and enterprises. Special attention was paid in 
this period, to the establishment and development of comput- 
erized data systems for the logistics activities: material 
and technical supply, trade with production goods, transport, 
trade with consumer goods. 
The dominating element in the established computerized 
data systems was the centralized processing of the informa- 
tion. The possibility for a wide use of personal computers in 
the sountry after the 80's, contributed to the transition to 
a considerable decentralization in the information process- 
ing, the establishment of information-computer network. 
The development of the computerized data system in mate- 
rial and technical supply (the so called National Information 
and Managing System for Material Economy1 is on comparatively 
high level, especially for metals, chemical products, techni- 
cal articles - spare parts, bearing, instruments, etc. The 
impacts of these data systems on the entire process of move- 
ment of certain material resources is quite significant: the 
goods flaws are speeded up; permanent control is exerted over 
the level of inventories and execution of contracts, the ef- 
ficiencg of the relevant logistics activities is enhanced, 
etc. Moreover, a possibility is created for the integration 
of the information processes, concerning the flow of goods, 
of all the elements OF the logistics chain: the production 
goods trade companies; the respective Foreign trade compa- 
nies; the enterprises and other economic organizations-pro- 
ducers and consumers of material resources. 
The main activities in National Information and Managing 
System For Material Economy are arranged in groups, according 
to the character and contents they have, forming three sub- 
systems. 
A .  Resource balancing, requirements planning, and deliv- 
ery contacts. Information about the resources and the re- 
quirements of certain material (by aggregate nomenclature and 
specifications) enters this subsystem and is processed 
therein to provide the necessary balance (in detailed speci- 
fication) between requirements and resources. On the basis of 
the balances obtained, and the estimates of the possibilities 
for local production of the relevant material (by the speci- 
fications) a national specification is made, in which the in- 
put sources - local production and import are indicated. As 
the needs of the separate firms have entered the subsystem, 
the final product of the activity of this subsystem is the 
formation oF the object of the contracts, which are con- 
cluded, on the one hand, between the prodgction goods trade 
companies and the consumer firms, and on the other hand - be- 
tween the production goods trade companies and the producers- 
firms andior foreign trade companies. 
B. Operative management of deliveries. On the basis of 
the requirements, specified by the delivery contracts the 
system distributes the material flows, entering the respec- 
tive trade firms, as well as their inventories, to the re- 
ceivers - enterprises and companies. Here a mechanism for is- 
suing delivery orders is applied which takes into considera- 
tion the requirements of the buyers; as well as the estab- 
lished priorities of the buyer-enterprises. 
Depending on the origin of the goods flows, the distri- 
bution and the issuing of delivery orders is made: al every 
day - for the imported and locally produced goods, and bl pe- 
riodically - for the inventories in the warehouses of the 
trade companies. The delivery orders are sent via communica- 
tion network to the production goods trade companies (where 
terminals, or mlni-computers are installed) which organiza 
the delivery. The information about the delivered goods is 
sent from the warehouses of the trade enterprises via the 
communication network to the computer centre of the system. 
C. Accounting and control. This subsystem processes in- 
formation about the deliveries (sales made by the different 
enterprises Cdivisions, warehouses11 and the necessary opera- 
tive, book-keeping and statistical accountancy is created; 
analytic and synthetic registers ; information about the exe- 
cution of the delivery plans; reports about execution of the 
contracts; information about the available material resources 
in the production goods trade companies and their divisions, 
etc. 
With the technical reconstruction of the system In 19e5, 
conditions were created for considerable qualitative changes 
in the data processing technologies, which will res~lt in 
providing better services for the logistics system. 
As far as organization is concerned, the system 1s hier- 
archic. Technically and technologically it has four levels: 
a! central computer system (National Computer Centre?; bl 
minicomputer centres, located in the head-offices of the pro- 
duction goods trade companies; cl minicomputer complexes, lo- 
cated in about 90 divisions of the big trade firms; dl com- 
puter means for data processing and for management of techno- 
logical processes, located in the warehouses. 
The dialogue mode of work enables the access to the data 
base in the central computer system from a great number of 
working places iterminalss. This makes the system extraordi- 
narg fle:r:ible and renders it largely express 5 g  natare. 
The organlzatianal structure of the sgstem, the technl- 
cal means used, z n d  the modern technological decisions, char- 
acterize it as an open system, i.e. conditions are created 
for the computer centres of departments, firms, etc., to di- 
rectly contact it, and exchange information. The development 
of t5e system during the next 3-? years is mainly oriented to 
the: expansion of its range (including new trade firms and 
goods>, enriching its functions and tasks; integration of the 
subsystems for management of the material resources in the 
national economy, creation of an information exchange 
(market) for free material resources, building up of a na- 
tional data base for trade information etc. 
The National Information and Managing System for Mate- 
rial Economy is being built, developed and operated by a re- 
spective institutionalized body - National Centre for Re- 
search and Data Systems in the Material Economy. 
C O N C L U S I O N S  
Logistics and logistics concepts in management were not 
very well known in Bulgaria until recently. Therefore, the 
strategic decisions regarding the development of the separate 
elements of the logistics system (transport and containeriza- 
tion, distribution channels and patterns, inventories and 
warehousing, information technologies, etc.) were taken with- 
out full recognition of the interrelations and the mutual de- 
pendencies between them as well as their impact on the over- 
all logistics performancq. 
The results of the analysis show that between the dif- 
ferent logistics activities there exist relations and depen- 
dencies which have to be taken into account in developing the 
overall economic policy as well as the strategy of the firms. 
Such relations exist between the inventory level and struc- 
ture, the transport modal split, the choice of distribution 
channels, the information technologies applied, etc. which 
influence the total logistics costs. 
The state of development of the logistics system depends 
upon the technological level of the 'physical' elements of 
the system (transport, handling and storage technologies) as 
well as on the managerial strategies and institutional struc- 
tures. Without underestimating the importance of the economic 
regulators and the organizational structures we consider that 
the technological level of the 'physical' elements have deci- 
sive Importance for the development of the logistics system. 
On the other hand, having a physics1 system on a high 
technological level without an adequate managerial system and 
economic enviorment is not sufficient for high logistics per- 
formance. The analysis show that in Bulgaria there are trands 
in development of both the physical logistics structure as 
well as the managerial system. The creation of a physical 
system on a high technological level, however, requires more 
efforts Cin terms of costs! and longer period gf time. 
The investigation of the different elements of the 
physical logistics structures indicates that their state and 
trends of development are still lagging behind the 
contemporary reguirements for wider implementation of new 
logistics technologies. 
The changes in the economic regulators and the institu- 
tional structures have been much more intensive than those of 
the real physical processes. The aplication of various man- 
agerial approaches, however, has not resulted in considerable 
changes in the country's logistics performance Cinventory 
levels, logistics costs). The over centralized system of 
planning, the existance of shortages and underdevelopment of 
the economic regulators (prices, credit, interest rates, 
etc.1, the restricted rights of the economic organizations 
Cfirms, enterprises) did not allow for considerable improve- 
ments of the logistics activities. The new pattern for socio- 
economic development which is being implemented recently is 
creating favourable conditions for radical changes of all 
economic activities and logistics in particular. 
Alcng with the technological and managerial developments 
the radical improvement of the logistics system in Eulgaria 
requires education and training of new type of specialists 
for the needs of the state institutions and the firms, as 
well as intensive research, including participaticn in the 
international research projects. 
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Introduction 
The CSFR is a federal republic with a territory covering 128,000 km2 and in 1987 there was 
a population of some 15.6M. The country consists of two republics (the Czech Republic 
and the Slovak Republic. In 1987 some 7.8M people were active in the national economy, 
of whom 5.8M were in production sectors and 1.9M in non-production sectors. The 
state sector employed 88.5% of all working people, the quota of the cooperative sector 
amounting to 10.5%. The extent of the private sector was negligible. 
Industrial production is distributed irregularly in the state sector with its structure 
characterized by certain disproportions, particularly concerning the oversized heavy in- 
dustries. With regard to the elongated form of the state territory, transportation is 
concentrated in the East-West direction and, in recent years the environment has been 
deteriorating in major areas of the country. 
The development of production is constrained by problems associated with accessibility 
of raw materials, material and energy inputs, etc. At the same time the raw materials 
and energy requirements of production are high. 
The degree of utilization of fixed assets does not increase, and the value of production 
per lOGu IiEs of fixed assets dropped from 319 IXEs in 19S0 and to 269 I<Es in 1985. 
The market is characterized by greater demand than the ability to supply, particularly 
in the field of production goods and some groups of industrial consumer goods. The 
shortage of certain commodities (due to the imbalance in the planning of development 
of production capacities of industrial branches and enterprises) is accompanied by falling 
quality of products. 
The development of the national economy is characterized by the Gross Domestic 
Product. This indicator is not yet recorded in national statistics, but it has been esti- 
mated in comparative prices in research work [Zeman, 19SSI; in national statistics national 
income is recorded in current prices only. The estimated Gross Domestic Product, and the 
percentages of the principal sectors of the national economy in its formation are given in 
Table 1. The share of agriculture is gradually decreasing (due to the reduction of labour 
employed); also the share of industry is decreasing slightly. On the other hand, the share 
of the distribution sectors is increasing. 
Under the conditions of the previous mechanism of management of the national econ- 
omy, enterprises lacked sufficient motivation for the introduction of innovations aimed at  
improving flexibility of production, accelerating the circulation of commodities and satis- 
fying customers' needs. Barriers which have so far prevented the assertion of the principal 
target of logistics - the prompt satisfaction of the customers' needs a t  acceptable costs 
are given as items 1-4 below. 
1. Vast concentration and specializa.tion of the production and wholesale trades, par- 
ticularly in the fields of production goods. This resulted in monopoly positions of 
numerous enterprises on the market. 
2. The assessment of the perforillance of the enterprises u?llich was used as a basis 
for the remuneratioil of its employees was based on the degree of fulfillment of the 
tasks specified by the state plan. So far these tasks were oriented primarily on 
Table 1: Estimated Gross Domestic Product in Compara.ble Prices of 1977; and Partici- 
pation of Principal Sectors in its Formation (4) 
Year 1970 1975 1980 1981 1982 1983 1984 
GDP(1000M KEs) 375.4 476.6 600.4 604.3 612.2 630.5 653.0 
Percentage of Principle ISIC 
Sectors 
1 
2 
3 
4 
5 
6 
7 
0 thers 
production volume (in the case of production enterprises) or sales volume (in the 
case of commercial enterprises). Only as a secondary feature was emphasis placed on 
costs, quality of products and profit. The priority of production volume sometimes 
even resulted in the manufacture of products without ensured sales. The standard 
of customer services was not specified in the plan, therefore the enterprises did not 
pay any attention to it, in geneial. 
3. The progress of production was irregular. The dispatch of a considerable number 
of products was concentrated in the last third of the month in order to ensure 
fulfillment of the monthly plan. This worsens the performance conditions of public 
transport (particularly railway transport), the capacity of which is almost totally 
exhausted. The period between the demand for transport and the delivery of the 
consignment to the addressee varies considerably, particularly in the case of single 
railway cars or containers and individual package shipments. 
4. The codified rules of buyerlseller relations are complicated and specify excessively 
long lead times (the period between the order being placed and its delivery) even for 
regularly produced and stored commodities (production goods and industrial con- 
sumer goods). The delivery contract specifies only a period of delivery ( a  particular 
quarter of the year, exceptionally the month), not its date. The decision concerning 
the date of delivery within this specified long period is left to the supplier's dis- 
cretion. Sanctions for failure to fulfill the contract eit,her in respect of quantity or 
delivery period are relatively slight. 
The above unfavourable situation should be gradually changed by the comprehen- 
sive restructuring of econolnic mechanisms which began in 198s. The program of 
restructuring accentuates independent entrepreneurship of production and whole- 
sale enterprises, and a substantial limitation of indicators imposed by the state plan. 
The new criteria will orient the enterprises on economy and prolllpt satisfaction of 
the customers' needs by the provision of high quality products and services. 
0 : ; ~  of the prerequisites for improvement of efficiency in the Czechoslovak economy 
is its effective incorporation into product specializa,tion and improved quality. In 
1987 foreign trade turnover amount,ed to some 43% of the national income. However, 
the foreign trade balance has been negative for the past decade. A glance at Table 
2 reveals that a certain physical volume of imports must be balanced with an ever 
increasing qua.ntity of exports. This is due, on the one hand, to inadequate export 
structures, e.g. high levels of raw materials and components. On the other hand 
to the low competitiveness of the industrial sector (primarily engineering), whose 
products have lagged on the world market due to low product innovation, a fall in 
quality, and the poor responsiveness of suppliers. 
Table 2: Import and Export Volumes (free the frontier of exporter country, current prices) 
(2) 
Year 1970 1975 1980 1985 1986 
Import, total (1000m USD) 3.7 9.1 15.1 17.6 21.1 
Indexofphysicalirnportvolume(1975=100)" 73 100 115 118 121 
Export, total (1000m USD) 3.8 8.4 14.9 17.5 20.5 
Index of physical export volume (1975=100)" 74 100 136 172 174 
a) Index based on 1975 st,at.ionary prices derived from the US $ value; U N O  index 
The structure of import and export according to commodity types and groups of 
countries is given in Table 3. 
Table 3: Structure of Czechoslo\~ak I~nposts and Exports in 19SG by Principal Regions (as 
A% import form/export t,o the given region) (3) 
Other Other Developed Developing 
Import / Expor t : Total USSR. CMEA socialist count. count. 
count. countries 
Machine, equipment 36/57 19/68 62/64 23/45 441 14 1/71 
Fuel, materials, 
raw materials 52/24 79/12 20123 39/46 42/53 601 18 
Foodstuffs (raw 
materials & goods) 613 111 812 1311 719 3513 
Industrial consumer 
goods 6/16 1/19 10/11 2518 7/24 418 
1 P Lysical Logistics Structures 
1.1 Inventories in National Economy 
The holding of large inventories has been one of the major problems of the Czechoslovak 
national economy. Table 4 below provides a time series of national income, and the value 
of inventories. The national income is used to approximate the value added, which is not 
reported in national statistics. 
Table 4: Comparison of Development of National Income and Inventories a t  the End of 
the Year (in lOOOm Kts of current ~ r i c e s )  (1) 
Year 1975 1980 1981 1982 1983 1984 1985 1986 1987 
Nationalincomeformed 408 486 473 496 508 541 556 570 587 
Inventories tota,l 397 534 540 584 601 634 635 652 670 
of which: 
in agriculture 47 81 83 87 91 96 99 102 104 
in industry 150 194 204 226 234 264 246 251 254 
in construction 82 115 111 123 123 131 126 131 138 
Inventories/national 
income ratio 0.97 1.10 1.14 1.17 1.1s 1.17 1.14 1.14 1.14 
The table shows that inventories are steadily increasing. Their reduction in industry 
and construction in 1985 was brought about by Government measures concerned with 
inventory control, however it was not of a permanent character. 
The inventories/nationa,l income ratio increased steadily until 1983 and has stabilized 
at approximately 1.14 in recent years. The increme of inventories absorbs a consider- 
able proportion of the means which should be used for extended reproduction. In spite 
of several interventions by central authorities (Government and Planning Commissions) 
involving inventory control in the pa,st decade, it was impossible to reverse negative de- 
velopments in this field. . 
The development of the structure of inventories in production sectors is illustrated in 
Table 5. 
The structure of inventories is stable. For example, materials remain solid at 26% of 
total inventories, unfinished production a.t 23% and finished production at 33 to 35%. 
The value of unfinished production is influenced chiefly by construction (over 52% in 
1987). The commodity inventories in tra.de (ISIC 6) amounted to 125B KEs (1B = 1000M); 
the remaining 106B I<& is the amount of finished production inventories in other sectors. 
In comparison with this amount the materia.1 inventories (174B KZs) is rather high. 
The amount of financial a.ssets frozen in inventories ma.nifests itself "inter alia" in 
the solvency level of production ent,erprises. At present the value of inventories without 
unbilled works and supplies amounts t,o some 520B I<Es, of which some 230B I<Zs fall 
to industry. At the end of 1987 some 70B IiEs of this a.mount were covered by the 
single-purl~ose stock credit, 90% of which was a,fforded for permanent stocks and 10% for 
Table 5: Structure of Inventories in Economic Organizations of Production Sectors (in 
lOOOm KEs at current prices) ( 1 )  
Year 1975 1980 1985 1986 1987 
Inventories, total 390 526 62 7 643 66 1 
of which: materials 103 135 166 171 174 
unfinished production 93 122 142 147 154 
finished production 131 165 220 225 23 1 
*) Total inventories shown in Table 5 are slightly lower than those shown in Table 4; the difference 
represents the inventories in non-production sectors. 
seasonal stocks. All other inventories (in a,griculture, trade, etc.) are credited in the form 
of current account credit together with other working assets. In these sectors some 90B 
I<Es of this credit is used for inventories purposes [5]. 
In a number of production goods demand prevails over supply. In many ca.ses the 
customer has only small supplier selection to choose from. In the assortment of production 
goods, production and wholesale enterprises are rather strictly specialized in narrow fields. 
Inventory management is based on relatively simple mathematical models with fixed 
ordering dates, such models corresponding with legal rules valid for buyerlseller relations 
between enterprises. The decision-making process includes the decision, whether every 
possible date should be used for replenishment order, and the decision ?.bout the ordered 
quantity. 
Because of long lead times and the need to place a single order per quarter, as a 
general rule, the calculation of the requirements forces a forecast of future demands for 
materials and components covering a considerable time period. This circumstance gives 
rise to low reliability of demand forecasting which, together with customer's uncertainty 
about the delivery date - sometiliies even about the delivered quantity - results in the 
formation of considerable stocks of materials and components to act as a "shock-absorber" 
in production enterprises. In the majoritmy of cases enterprises are capable of fulfilling the 
production volume prescribed by the plan only with the full use of production capaci- 
ties, therefore they cannot afford too many idle times in production due to momentary 
unavailability of materials or components. 
Excessive stocks on the input side of production enterprises exert a negative influence 
on the performance of the whole national economy. Unnecessa.rily blocked materials are 
often needed in other enterprises. On the other hand, the market stocks maintained on the 
output side of producers or by wholesalers could satisfy the needs of numerous customers. 
As noted earlier, in past years several attempts were made at reducing the inventories 
in the national economy. The measures of central authorities were not very successful, 
as they had short-term targets, concerned with the volume of inventories (i.e., symptom) 
rather than with tlie principal causes of the formation of large stocks in enterprises. 
One such measure included the inventory norms. It has come to light that the con- 
sideration of uncertainties in demand forecasting and delivery dates results in high safety 
stocks roniputed by the respective mathematical model, sometimes even higher than the 
existing inventory, which is already generally considered excessive. 
It can be expected that the comprehensive restructuring of economic mechanisms will 
gradually eliminate the causes of the formation of such heavy stocks, and thus improve 
this dismal situation. 
1.2 Transport at ion Systems 
All modes of public transport form parts of an integral transportation system of the 
country. Rail transport is performed by the Czech and Slovak State Railways (CSD) and 
in 1987 the total overa.11 length of trackways wa,s over 13,000 km - of which nearly 3,000 
km were double-track lines. Electric traction was used on over 3,700 km of railway lines. 
The principal ra.ilway lines a,re heavily loaded, a.nd their capacity can be increased to  a 
rather limited extent without measures involving very high investment costs. Therefore, 
measures are being adopted to reduce transportation requirements. 
Public road transport is ca.rried out by Czech and Slovak State Road Transport 
(CSAD) enterprises, with each region having its independent enterprise. The road net- 
work of the Czech and Slovak Federal Republic has a relatively high density. In 1987 it 
comprised 489 km of motorways (the motorway network is continuously extended), and 
over 73,000 km of highways of national importance. Almost every major production and 
trade enterprise operates its own enterprise road transport, covering a certain quota of its 
transportation needs. 
Table 6 gives time series of outputs of the principal modes of freight transpolt. The 
quota of air tra.nsport is negligible. Pipeline transport was not included in this analysis 
because of its specific character and restriction to a few substrates. The extent of Czech 
a.nd Slovak freight transport is considerable. In 1987 its per capita quota amounted, on 
average, to 101 tons and 6,530 tkm. 
The volume of railway transport has changed relatively little in the course of recent 
years, with the mean transport distance practically constant. The increase of the output 
of this mode of transport, advantageous with regard to power requirements, is impossible 
without an increased capacity of main lines. 
The output of public r0a.d transport has been continuously increasing, as has the mean 
transport distance. This increa.se ha.s been brought about by the heavy loading of railway 
transport and the ensuing low operative availability of its services. 
The output of enterprise transport in the seventies was slightly higher than that of the 
public road transport; in the eighties this relation was reversed. The drop of output at the 
beginning of the eighties and its slow rise in the years to follow, was due to  the pressure of 
central authorities for improvement of the level of efficiency of enterprise transport, and 
the introduction of limits of fuel consumption for individua.1 ent.erprises. 
The following four transport,ation systems are considered progressive ones in the CSFR: 
1. Container Transportntion System, ~vhich is operated by an independent enterprise 
known as CSI\;D-INTRANS. Type I S 0  1C containers are mostly used. In 1985 
18 container terminals of various sizes were in operation; the terminal network is 
Table 6: Selected Transport Indicators (2) 
Year 1970 1975 1980 1985 1986 1987 
Freight transport volume (m t):  
Total 945 1274 1532 1544 1585 1570 
of wich: rail 237 271 286 293 297 291 
road, public 226 302 337 339 346 338 
roa.d, enterprise 477 695 89s 898 928 924 
river 5 6 10 13 14 14 
Freight transport output (m tkm): 
Total 73.5 86.9 97.6 99.5 102.3 101.6 
of which: ra.il 61.0 69.3 72.6 73.6 75.2 73.5 
road, public 4.8 7.3 10.8 11.7 12.2 12.5 
road, enterprise 5.3 7.7 10.5 9.8 10.1 10.4 
river 2.4 2.6 3.6 4.4 4.8 5.1 
Avera.ge transport dista.nce (km): 
Rai 1 
Road, public 
Road, enterprise 
River 
co~ir inuously extended (to attain 41 by 2000). Combined transport is absolutely 
prevalent, the quota. of direct roa,d tra.nsport of conta.iners being less than 10%. 
On mil the coiltainers are transport.ed mostly on regular goods trains. International 
transport (import, export, transit) represents almost one half of the whole transport 
volume. In recent years the volume of container transport has changed only slightly 
exceeding 1% of railway transportation volume. 
2. Pallet Pool, which has been functioning for a number of years. Flat, size 800 x 
1200 mm wooden pool pallets a.re used. At present 71 pallet exchange stations 
are in operation. In 1985 the pallet pool had a membership of 146 shippers. The 
transportation volume of palletized goods is relatively stable and is only slightly 
lower than that of container transportation. Considerable volumes of goods are also 
transported on pallets of various types outside the Pallet Pool framework. This 
amounts to about 4% of all piece goods transported by rail. 
3. Concentrated Loading and Unloading Stations, which originated in the sixties in 
connection with the abolishment of inefficient works sidings. This is operated by 
the CSD. Its principal function is the performance of loading and unloading opera- 
tions on behalf of shippers in selected railway stations provided with the necessary 
handling equipment. At present 105 such stations are in operation. In the future a 
slight reduction of the number of stations and the improvement of their equipment 
is envisaged. The volume of handling in this system amounts to about 4% of railway 
transportation volume. The carrier to development of this system consists in the 
shortage of the necessary handling equipment. 
4. Collecting Service of the CSAD, ~rhich has been the only system of small-qua,ntity 
shipments transportation since the end of the seventies. This is operated by a special 
division of the CSAD. At present the system has 116 collection districts. Every 
district has one or two tra.ns-shipment centers (road a.nd/or railway in the same 
town, as a rule). It ensures the collection of shipments from the shippers and their 
deliveries to the addressees by r0a.d. The system organizes the bulk transportation 
of between the individual centers (about. 70% by roa'd a.nd 30% by rail). The use of 
I S 0  1C containers has not proved to be efficient and is being abandoned. 
In recent yea,rs the number of regula,r r0a.d a.nd ra.ilway routes has been increasing, 
particularly for transporta.tioi1 between the regions. In 1985 some 3.5M tons of 
small-quantity shipments were put forward for delivery by this system. A substantial 
increase of transportation volume of the system is hindered by the shortage of storage 
space, and of the means of handling in some centers. 
For the future, the following principal measures to increase transport efficiency are envis- 
aged : 
(a) An increase of ca.pa,city of t'he most important ra.il transport routes, in the first 
phase without major investment requirements. 
(b)  Modernization of rolling stock and change of its structure to promote container 
transportation. 
(c) Completioll and upgrading of internat8iollal highways. 
(d) I!lnovation of motor vehicles, on the one hand by an increase of home production 
of lorries conforming to world standards, on the other hand by the importing of 
fli:.t her types and special-purpose vehicles. 
In the framework of the prognosis the Integrated Public Circulation System was 
drafted, envisaging a system of transportation units and packaging enabling the trans- 
portation of large volumes of goods required little loading and unloading on the way; 
the remaining loading and unloading will be mechanized or automated to a considerable 
extent. 
The Integrated Public Circulation System should afford extensive logistic services 
to shippers. Its fundamental functiona.1 link consists in the network of transportation 
centers (terminals) of various sizes. The first phase considers 20 basic and 60 secondary 
terminals. The network should be gra.dually extended to include some 250 terminals. 
The implementa.tion of the system would be connected with very heavy investment costs, 
though as yet no decision concerning it ha.s been made. 
1.3 Distribution Channels and Patterns 
There are four circulation sectors in the CSFR: 
1. Foreign trade, wholesale trade of production and consumer goods carried out (to- 
gether with other services) by foreign trade organizations. These organizations, 
specialized in accordance with commodities, had a foreign trade monopoly until 
1988. Other enterprises can now also establish direct business relations with part- 
ners abroad. 
2. h4aterial and Technical Supplies, n~holesale trade mostly of production goods carried 
out by sales and supply organizations. The majority of these organizations are of a 
sales character, delivering certain assortments of commodities to customers either in 
the territory of the respective republic or nationally. Several organizations supply a 
relatively wide assortnlent of services to a defined circle of customers. The sales and 
supply organizations provide their services mostly to enterprises, although they also 
have a small number of salesrooms selling directly to the public. The volume of their 
retail trade is, however, negligible. An exception to this rule are four organizations 
which have a dense retail trade network for sales to the population 
(a) motorcars and their spare parts 
(b) building materials 
(c) fuels and 
(d) lubricants. 
3. Purci~ase of Agriculiural Producis, ~vholesale trade with agricultural produce. The 
production and distribution of fodder mixes, partly also the supplies of fertilizers. 
There are two enterprises only, one in each republic. 
4.  Home Trade, intended almost exclusively for supplies to the public. This comprises 
four branches: 
( a  j wholesale trade with consumer goods 
(b)  retail trade with consumer goods 
(c) public catering (restaurants) 
(d) works catering. 
The prevailing volume of sales of production goods is affected by direct deliveries from 
the producer's works to the customer. They include practically all products made to 
order or intended for a narrow circle of customers. Materials and products for wide use, 
produced in major series for stock, are delivered only to major customers (in carloads 
or containers as a rule, exceptionally on individual pallets). The quotas of direct and 
indirect deliveries vary considerably in the individual industrial branches. For example, 
the quotas of the value of direct deliveries from the total sales for various products are as 
follows: 
Wool products 40% 
Wood products 60% 
Basic metallurgical products 59% 
Building engineering products and 
light-weight prefabricated building components 90% 
Cables and conductors 76% 
Electrical installation materials 26% 
Agricultural machines 3% 
The sales and supply organizations handle some 13% of the total sales of produc- 
tion goods. The task of these organizations is to ensure deliveries of small and medium 
quantities (too small for direct deliveries from the producer's works) to a wide circle of 
customers with regular or sporadic demand. Guaranteed supplies have so far been applied 
to a very limited extent, as they can be ensured only by means of high safety stocks. The 
majority of deliveries effected by the sales and supply organizations passes through their 
warehouses. Only allout 9% are direct deliveries from the producer's works. 
The sales and supply orga.nizations ha.ve a one-level net,work of warehouses, which 
are broken up on the basis of territorial principles into regional divisions. Every division 
operates one or several warehouses. In the case of several warehouses they specialize 
according to commodities, with every commodity stored in a single warehouse of the 
given regional division. The division supplies all customers of the given territory (region) 
and exceptionally it delivers also to the regions covered by other divisions. Selected 
commodities are partly or fully centralized a.nd are distributed in the whole territory of 
the republic by certain regional divisions only. The replenishment orders are sent to the 
producers (suppliers) either directly by the individual divisions or through the head office 
of the orga.nization. In both cases the commodities are delivered - with few exceptions - 
directly to the respective warehouses. 
The sales channels of consumer goods are varied. The home trade organizations com- 
prise state organizations and cooperative ol.ganizations. The state trade organizations are 
organized in the individual regions and specialize according to  commodities; they supply 
mostly the towns. Cooperative trade organizations are organized on district principles, 
ensuring supplies of a wide variety of goods to rural a r e a .  Both types of trade orga- 
nizations carry out both wholesale a.nd retail trade; the shops of their own retail trade 
networks a.nd also other cust,omers (resta,urants, works a,nd school ca.nteens, etc.) are sup- 
plied from the wholesale trade warehouses. Apart from that there are a few specialized 
sales rooms a t  individual enterprises, supplied directly from their production works. 
Perishable foodstuffs - meat, milk, brea.d, beer, soft drinks, eggs, poultry, deep-frozen 
goods, some fruits and vegetables - are supplied by the producers directly to the retail 
trade. The wholesale trade warehouses handle about 40% - 50% of foodstuffs of a non- 
perishable nature. 
In the case of other commodities practically all goods are handled by wholesale trade 
warehouses, with the exception of solid fuel, building materials and furniture, which are 
delivered by the producers directly to the retail trade. Footwear distribution can also 
be considered as direct supplies since there are only two wholesale trade warehouses - 
situated in the proximity of the producer's works. 
The deliveries from wholesale trade warehouses to retail trade sales rooms (or to other 
customers) are ensured by the road transport of the trade enterprises. The delivery rate 
depends on the assortment of commodities and size of sales rooms. 
Foreign trade organiza.tions have stora.ge facilities of their own to a very limited extent. 
Export deliveries are completed a,nd 1oa.ded directly in the producer's works according 
to the instructions of the respective foreign trade organization. Impor t  deliveries are 
usually directed stmight to the customer, i.e. to a producer's works or a wholesale trade 
warehouse. 
1.4 Warehousing, Materials Handling and Packaging 
Warehousing 
The state and structure of the warehouse network in the CSFR reflects the previous 
extensive development of the national economy. The storage areas are widespread with 
a great number of small-ca.pacity buildings. There a.re 108,000 warehouses dispersed in 
37,300 localities with the mean stora.ge area of a. warehouse only some 520 m.'. The 
number of unsatisfactory and obsolete buildings is high (in the case of closed, roofed 
warehouses 27.5%). A number of the wa.rehouses are also inconveniently located. 
The level of mechanization of warehouse processes is also inadequate. Warehouse fixed 
assets show a high degree of wear, relatively few new, modern warehouses are built. The 
greatest shortcomings can be observed in the warehouses of the distribution sectors. 
To intensify goods distribution it is necessary to gradually eliminate the lag between 
what exists and what is needed by the national economy. For this purpose the following 
approaches are envisaged: 
(a) rationalization, modernization and reconstruction of selected warehouses; 
(b) centmlized construction of new \vareliouses; 
(c) the elimination of small/temporary warehouses; 
(d) the construction of warehouse districts a.nd public warehouses in settlement agglom- 
erations and industrial centers; 
(e) preference for the renewal and development of warehouses of both sales and supply 
organizations, and of wholesale warehouses of home trade organizations. 
The following targets are considered to be of particular importance for further ware- 
house development: 
(a) A gradual reduction of inventory level in the national economy (and the ensuing 
reduction of warehouse requirements) by a consistent application of direct and in- 
direct management instruments, and a change of stock structure to  the benefit of 
market stocks; 
(b) significant improvement of warehouse standards by the application of progressive 
technological systems in the inwa.rd/outward delivery areas, and of storage methods; 
(c) computer application both in the management of warehouse operation and in tech- 
nological processes; 
(d)  gradual optimization of the warehouse network and its territorial distribution, and 
the elimina.tion of sca.ttered storage fa.cilities in settlement and industrial agglomer- 
ations; 
(e) improvement of stock protection and reduction of use-value damage done by inad- 
equate storage. 
Mate r i a l s  Hand l ing  
The ga.p between the needs for nmterials lmndling equipment and machines, and the 
possibilities of their manufa.cture ha.s existed for a number of y e a s  in the ~ S F R .  The 
shortage of mechanical handling mechanisms is due to non-uniform organization, and 
the dispersal and insufficient capacity of producers. Such production is carried out in a 
number of enterprises none of which considers materia.1~ handling machinery as its main 
production output. 
The satisfaction of these needs by imports from socialist countries also meets with 
difficulties, because the capacity of foreign producers does not fully cover the demand; 
there are also gaps in the variety of products. 
The development of ma.terials handling should follow the following directions: 
(a) A rationalization of transport and handling operations involving the production 
process and material flows; 
(b) a radical reduction of the amount of manual handling; 
(c) development of progressive materials handling systems with the application of mi- 
croelectronics; 
(d) an ?stension of the production ba.se for the manufacture of machines and equipment 
for works transport, ma.terials handling and warehousing; 
(e) computer application to the mana.gement and control of transport and materials 
handling systems. 
Packaging 
In conditions of current demand for goods exceeding their supply, the enterprises are not 
sufficiently motivated to improve the pa.cka.ging of their products. For a number of years 
the central authorities gave little attention to the development of packaging processes 
and materials, as well as packaging machines and equipment. Production capacity is low 
and widely dispersed over a number of enterprises, in several industrial branches. Their 
number also includes relatively small cooperative and communal enterprises. 
The low volume of production of pa.ckaging machinery, together with their variety 
and the quality of products, exerts unfa,vourable influences on the economics of packaging 
processes. This is particularly true with regards to the efficiency of automatic packaging 
machines a.nd lines. From time to time it happens that momentary shortages of packaging 
of certain types disrupts the whole productmion process. Short-term production plans are 
often conditioned by the availability of the individual types of packing. 
The development of pa.ckaging machinery and technology necessitates: 
(a) the solution of imbalances between the supply and the demand of packaging mate- 
rials, packings and machines by both home production and imports; 
(b) the elimina.tion of the dispersal of production and development capacities; 
(c) the introduction of progressi~le packa,ging methods enabling the minimization of 
losses in distribution and the preserva.tion of the use-value of pa,ckaged goods. 
2 Managerial Structures and Strategies 
2.1 Organizational and Institutional Structures 
Planning Systems 
The Czech and Slovak Federal Repulic belongs to the list of countries who had central 
planning of the national economy. Central authorities influenced and - to a certain extent 
determined - conditions in the field of distribution. On the one hand this was done by 
state plans, on the other hand by a system of instruments of the state price, financial, 
credit and income policies. According to I-elevant periods of time three types of state plan 
existed: 
(a) the long-term, out,look; 
(b) the medium-term (five years') state plan; 
(c) the executive (one year) state plan. 
The five years' and one yea.r's state plans, whicli also determine the tasks of the 
distribution sectors, comprise, inter alia: 
(a) material measures prepared for groups of products of basic importance for economic 
considerations on the scale of the national economy; 
(b) distribution plans prepared in accordance with the same nomenclature as the ma- 
terial balances; 
(c) calculation of the consumption of selected raw materials, materials, energy and 
products. 
The Economic plans of central authorities governing the individual sectors of the na- 
tional economy; the a,uthorities on the middle management level (the production economic 
units and the tra.de economic units); a.nd a.t the enterprise level, are prepared for identical 
periods and according to the sa,me nlethodology as the respective state plans. These plans 
tra.nsform the tasks of the sta.te pla.ns gradually into such details a.s a.re necessary for the 
execution of the supply chain. 
The restructuring of economic mechanisms in the CSFR will result in qualitative 
changes in the concept of state plans and enterprise plans. The transition to two level 
management will eliminate the econonlic plans of central authorities in charge of the 
individual sectors of the national economy, with the middle management level being elim- 
inated. Enterprises will become relatively independent entrepreneurial operators, and the 
central economic a.uthorities will acquire new functions in new conditions. 
State plans will ha've structures for the overa.11 conception of development of the na- 
tional economy. They will define the condit,ions for the activities of enterprises a.nd de- 
termine their binding tasks only to a. very limited extent. 
The plans for enterprises will express their entrepreneurial intentions. While respecting 
the obligatory outputs of the state plans, they will have to be based consistently on the 
needs and requirements of the users. 
Ins t i tu t ions  in Circula t ion  M a n a g e m e n t  
Tlze State Planning Commission and the planning commissions of both republics are 
responsible for the creation of balanced economic planning and for ensuing the basic 
material relations. They prepare levels, distribution plans and calculations of consumption 
of those selected materials, energy and products which are of decisive importance for the 
formation of main requirements. 
The State Planning Commission has been also entrusted with the methodological 
control of the whole distribution system, and the regulation of the development of its 
material and technical base. 
Tlze Admiizisti.ntioi~ of Fedtial J4atet.inl Resel-ves prepared the conceptual data on the 
development of the ~varehouse net~vork for the State Planning Coinmission, ensured the 
construction of public warehouses, a,nd orga.nized the construction of warehouse districts. 
Since 1989 it has been entrusted with the analysis of distribution processes as well as 
the regulation and coordination of development of warehousing, materials handling and 
packaging in the whole economy. 
The Central Authorities of the individual sectors of the national economy are responsi- 
ble for the control of distribution, a.nd for the organiza.tion of buyerlseller relations. They 
ensure the fulfillment of tasks of the state plan by their transfer at the enterprise level, 
and coordinate the fulfillment of these tasks by bringing together the suppliers and the 
buyers. At the same time they control the development of the material and technical 
base. Distribution at the level of the individual sector is ensured by the departments of 
marketing and supplies of the respective central authorities. 
The National Committees (Local Government authorities, i.e. territorial organs of 
state administration) ensure the tasks in the field of distribution for the organizations 
under their control. These activities a,re ensured by their planning departments. 
Regional Nationa.1 Committees perform the function of central authority in the system. 
National Committees of lower levels liinit their activities in the field to  the regulation of 
supply and sales activities in the enterprises under their control. 
The organs of middle management level have been considered until recently, the deci- 
sive element of distribution management, and the regulation of buyer/seller relations at 
enterprise level. The degree of integration of marketing and supply activities, their extent 
and content, depended on the type of enterprise integration (trust, branch corporation, 
concern). At present, however, this management level is being gradually eliminated as a 
separate function. 
The enterprises a,re direct executors of the ta.sks of the state and economic plans. 
They directly ensure the distributioil processes, they negotiate the buyer/seller relations 
and conclude contracts rega,rding deliveries. Problems a.re dealt with by their marketing 
and supply deprtments,  the organizational structure of which differs according to set 
conditions and the individual sectors of the na,tional economy. 
2.2 Economic Regulation of Logistic Activity 
The foreign trade rates of exchange are determined by the State Bank of the CSFR. 
The prices have been based on cost calculations up to now, and were approved by a 
central authority. The comprehensive restructuring of the national economy envisages that 
the prices of certain products and services will be determined by an agreement between 
the buyer and the seller. The prices of certain groups of products (e.g. foodstuffs) are 
subsidized by the State. 
The freight transport tariffs are determined by the respective central authority. In 
road transport there is a uniform tariff valid for both public transport and enterprise 
transport. If, in the latter case, work is carried out for another enterprise, though this is 
infrequent, it usually involves the use of return drives of vehicles over longer rather than 
short journeys. 
The tariff for railway carloads. valid from 1984, includes a major fixed rate component 
and is only to a limited extent distance related. This tariff raised the limit of equal costs 
of road and rail transport to the level of 80 - 120 km. The rail transport tariff promotes 
the use of whole trainloads or groups of carloads by cost reductions. 
The attempt to regulate the volume and structure of inventories, discussed earlier, 
resulted in the differentiation of credits for stocks. So far the rate of interest for current 
account credit amounts to 6%. The credit for stocks of trade, sales and supply organi- 
zations is a t  the rate of 3%, that for the ready market stocks a t  the rate of about 1.5%. 
The lowest rate of interest (for seasonal stocks and stocks of some fuel) is 1%. 
Increased pressure upon the na'tional economy, results also in the re-structuring of 
credit policy for future years. It is envisaged that stocks will be credited by short-term 
credits (up to  one year) a t  the rate of 5%; and medium-term credits (up to  three years) 
a t  the rate of 6%. Long-term credits, which ha.ve been given to cover permanent stocks 
so far, will not be allowed at all in the future [ 5 ] .  
In the attempt to  promote a more rapid development of mechanization and automa- 
tion, and thus increme the productivity of labour, the returns of enterprises to the state 
connected with the volume of wa.ges will be considerably increa.sed. This measure became 
valid in 1989 in established sta.te enterprises and will be a.pplicable to  the whole national 
economy from 1990. This will have a considerable impact on the distribution sectors, in 
which tlie share of manual la.bour is considerable. 
2.3 Informat ion Technologies 
At present the central authorities and the enterprises do not have sufficiently detailed 
and reliable data for the system management and the global optimization of logistic 
processes. The existing macroeconomic information systems (for sectors and national 
statistics) conlprise of only very aggregated data on material processes. The costs of 
logistic processes are not recorded separately. These information systems were developed 
a t  a time when information on logistic systems were not yet considered important. 
Information systems of enterprises are mostly centralized and use mainframe com- 
puters. They form part of automated enterprise management systems using batch data 
processing in the majority of cases. Detailed data on logistic costs and performance are 
not recorded separately in these systems. A number of logistic cost items are calculated 
together with many other costs, in overhead costs. 
The development of logistic information a,nd mamgement systems in enterprises is 
only now beginning. It is limited by the shortage of decentralized computer technology 
(minicomputers, personal computers, mobile terminals) and their system connection. The 
selection of types of imported minicomputers and persona.1 computers is insufficiently co- 
ordinated. Thus there arises incompatibility in hardware which limits the possibility of 
wide applications of software created in individual organizations. This also creates diffi- 
culties for future data interchange ainong information systems of different organizations 
and enterprises. 
Uniform commodity distribution management projects based on computer applications 
have been implemented in the Czech and Slovak Federal Republic only in the home trade. 
The system records wholesale inventories, processes the orders of retail trade units and 
other customers, prints out the acco~npanying documents and invoices and prepares the 
data for the control of enterprise transport. These services are carried out for the home 
trade organizations by the enterprise Computing and Orga.niza.tiona1 Service (PORS) 
which has 23 divisions. 
Electronic data interchange is relatively rare in the CSFR. For remote data transfer 
only, the public analogue telephone network is available. The development of a digital 
telecommunication system is currently undergoing consideration in fea.sibility studies. 
2.4 Human Resources and Education 
In 1987 the distribution sectors (ISIC 6) employed some 825,000 people - which represents 
10.6% of the overall number of people working in national economy. The majority of these 
people (708,000) were employed in the home trade, which includes both retail trade and 
wholesale trade with consumer goods. The remainder of the employees were employed in 
three branches of a wholesale nature: 
(a) foreign tra.de - 24,000 
(b)  material and technica.1 supplies - 62,000 and 
(c) purchase of a.gricultura1 produce - 31,000. 
Freight transporta.tion employed some 243,000 people. 
It is assumed tha.t the overall labour requirements of circulation and transport will 
decrease in the years t,o come as a result. of the application of: 
(a) mechanization and automa.tion of processes 
(b)  rationaliza.tion of workplaces 
(c) large-scale use of pa.llets and c~nt~ainers  
(d) rationa.lization of packaging and introduction of code marking of goods 
(e) marked improvement of the organiza.tion of labour 
( f )  the development of computer application to  process management and administrative 
operations. 
The qualifications of workers and administrative staff in materials handling and ware- 
housing is generally satisfactory at present. The rationalization of logistic processes, 
particularly large-scale automation and computerization will however impose higher lev- 
els of qualifications for the ma.jority of employees and the system of their education in 
future yea.rs. 
There is a shortage of specialists for logistics management in all sectors of the national 
economy presently, particularly at higher management levels. There is no Logistics Man- 
agement course in the CSFR educational system which would afford specialized training 
to the extent and depth of training required. 
Several technical universities have traditional courses on the Design of Machines and 
Equipment for Materials Handling and Stora,ge. The economic universities have courses 
with a certain relation to logistics (Economy of Industry, Economy of Home Trade, Econ- 
omy of Foreign Trade, Informatics), however, their students attend only a limited number 
of lecturers involving logistic disciplines. The Economic University of Prague is preparing 
a new course on Marketing and Supplies to be launched within a few years. Currently the 
numbers of students taking courses bordering on logistics, in both types of universities, 
are relatively low - 20 to  45 students graduating every year. 
A number of universities are already organizing or preparing post-graduate courses on 
subjects concerning logistics, e.g. aut.omation and robotization, robot control systems, 
technology of materials handling, packa.ging technology, information systems of engineer- 
ing production enterprises, marketing and supplies. The purpose of these courses is to 
deepen the knowledge of the graduates of the respective specializations. 
2.5 Research Projects 
In the past, research in the CSFR was concerned mostly with the physical aspect of logistic 
processes, e.g. with the transportation, materials handling, warehousing and packaging 
processes - which included the necessary machines and equipment. This category also 
includes the state target-oriented research program "Rationalization and Modernization 
of Warehousing" the resolution of which has involved a number of research organizations 
together with selected producers of materials handling equipment, since 1986. 
It is only recently that the systems aspect of logistics, i.e., integrated systems of 
material and information flow and it,s overall optimization, has become the object of 
research. The term "logistics" itself is only now beginning to become significant, mostly 
in the field of research. 
The chamcter of logistics and the possibilities of application of its principles, methods 
and technologies in the na.ti0na.l econolny were analyzed for the first time in 1986 in the 
Transport Research Institute in ~i l ina . .  T11a.t study was concerned with transportation.' 
The IhllADOS Project completed in 19SS, is a far reaching study intended to  char- 
acterize the principles of the system concept of rationalization of product circulation, to 
make a survey of foreign approaches, to classify and describe adequate logistic technolo- 
gies for rational circulation management, and to present examples of logistic systems used 
abroad. 
This study will be continued in the period 1989 - 1990 with detailed research on two 
problems: 
(a) methods of recording logistic costs and performance (on enterprise or works level 
and for na.ti0na.l sta.tistics); 
(b) technical, technological, economic. organizational and legislative barriers hindering 
the wide application of logistic psinciples and technologies in the CSFR, and the 
proposal of measures for their elimination. 
After 1990 the pilot verification of logistic  project,^ in the enter1)rises of production 
a.nd distribution spheres is also en\:isaged. 
Since 1988 a large sta.te research program "Intensification of Circulation and Trans- 
portation Processes" has been in progress. A number of research institutions participate 
in this. The IMADOS group is prepring,  in this framework, a prognosis of distribution 
processes in the CSFR. for the period ending 2010. 
Conclusions 
In the past the national economy developed extensively. Demand prevailed over supply in 
the market, particularly in the field of production goods and for some types of industrial 
consumer goods. 
In the distribution sectors and in transport, the material and technical base is relatively 
obsolete. For a number of yea'rs there ha.s been a continua.1 shortage of machines and 
equipment for materials handling, warehousing and packaging. 
The national economy is also not sufficiently provided with decentralized computer 
technology, which gives rise to a low st.andard of management of logistic processes. So 
far enterprises have not been motivated sufficiently to accelerate the distribution of goods 
and prompt satisfaction of consumers' requirements. 
To radically change this unsatisfactory situation the Government decided in 1988 to 
carry out a comprehensive restructuring of the economic mechanisms. In the process 
of improving the economy, logistics will increasingly occupy a place of importance. The 
introduction of new logistic technologies will be promoted by the new economic mechanism 
which begins to  assert itself and which will be deepened in the future. 
The main prerequisite for the improvement of efficiency of logistic activities consists 
in the gradual eliinina.tion of the l~revalence of demand over supply on the market. Only 
then will it be possible to  develop logistic systems ba.sed on the possibility of easy and 
speedy provision of the necessary commodities (e.g. gua.ra,nteed supplies, Just-in-Time 
systems in production, etc.). 
For the moderniza.tion of the ma.teria1 and technical base of distribution it will be 
necessary to  ensure, on one ha.nd, the necessary investment; on the other hand the manu- 
facture or import of materia.1~ ha.ndling, warehousing and computer technology in sufficient 
quantities. 
Transport also requires moderniza.tion and an increase in capacity, with simultaneous 
reduction of transportation pressures in the na.tiona1 economy. 
Efficient and promptly functioning distribution and tra.nsport sectors are a necessary 
prerequisite for the development of the whole economy. 
In the near future it will also be necessary to pay increased attention to the education 
and training of logistics workers and staff. This trend includes the introduction of new 
apprentice specializations connected with the servicing of aut,omated equipment, and the 
operation of information systems. It will also require the establishment of university 
courses intended to educate logistics managers. The new logistic technologies impose 
high requirements on employees a t  all levels in both production and distribution sectors. 
The principal measures needed for the improvement of the existing situation in various 
field of logistics have been outlined in the individual sections of this chapter. 
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I N T R O D U C T I O N  
H u n g a r y  i s  l o c a t e d  i n  t h e  m i d d l e  o f  E u r o p e ,  a t  t h e  
c r o s s r o a d s  o f  i n t e r n a t i o n a l  t r a n s p o r t  a n d  c o m m u n i c a t i o n s .  T h e  
a r e a  o f  t h e  c o u n t r y  i s  9 3 . 0 3 6  s q  k n ,  t h e  p o p u l a t i o n  i s  a b o u t  
1 0 . 5  m i l l i o n ,  w i t h  a  p o p u l a t i o n  d e n s i t y  o f  1 1 5 . 0  p e r  s q  k n .  
From 1 9 5 0 / 5 2  t o  1 9 8 2 / & 4 ,  t h e  a v e r a g e  a n n u a l  g r o r ~ t h  r a t e s  
i n  t h e  H u n g a r i a n  e c o n o m y  w e r e  a s  f o l l o n s :  n a t i o n a l  i n c o m e  5 . 0 % ,  
p e r  c a p i t a  n a t i o n a l  i n c o m e  4 . 6 % ,  l a b o u r  p r o d u c t i v i t y  4 . 4 % ,  
t o t a l  f a c t o r  p r o d u c t i v i t y  ( n a t i o n a l  i n c o m e  p e r  l a b o u r  a n d  
c a p i t a l )  2 . 9 %  p e r  a n n u m .  
F i g u r e  1 s h o w s  t h e  g r o w t h  o f  N e t  M a t e r i a l  p r o d u c t +  a n d  
l a b o u r  p r o d u c t i v i t y  i n  t h e  y e a r s  1 9 5 0 - 1 9 8 4 .  I t  i n d i c a t e s  t h e  
f l u c t u a t i o n s  a t  t h e  b e g i n n i n g  o f  t h i s  p e r i o d ,  t h e  i m p a c t  o f  t h e  
p o l i t i c a l  a n d  m i l i t a r y  e v e n t s  o f  1 9 5 6 ,  t h e  s u b s e q u e n t  l a s t i n g  
g r o w t h  a n d  t h e n ,  a f t e r  1 9 7 0 ,  t h e  d e c l i n e  o f  t h e  p r e v i o u s  t r e n d  
l i n e .  I 
FIGURE 1 
T h e  f a s t  i n c r e a s e  o f  i n d u s t r i a l  p r o d u c t i o n ,  a m o u n t i n g  t o  a  
y e z r l y  a v e r a g e  o f  7 % ,  w a s  t h e  e n g i n e  o f  g r o w t h .  T h e  n a t i o n a l  
i n c o m e  p r o d u c e d  by a g r i c u l t u r e  h a r d l y  i n c r e a s e d ,  t h e  
p r o d u c t i v i t y  i n d i c a t o r s  o f  a g r i c u l t u r a l  a c t i v i t y ,  r e c k o n i n g  
w i t h  n e t  o u t p u t ,  s h o w  o n l y  a  m o d e r a t e  g r o w t h  i n  s p i t e  o f  a  
c o n s i d e r a b l e  d e c r e a s e  o f  e m p l o y m e n t .  
( T a b l e  1 r e f l e c t s  how t h e  m o s t  d r a m a t i c  c h a n g e s  i n  b r a n c h  
s t r u c t u r e  by m a t e r i a l  s e c t o r s  o f  t h e  e c o n o m y  h a p p e n e d  i n  t h e  
i n d u s t r y  a n d  t r a d e . )  
+ Express ing  t h e  Na t iona l  Income, Hungarian (and o t h e r  s o c i a l i s t )  s t a t i s t i c s  
used  t h e  term Net M a t e r i a l  P r o d u c t .  Recen t ly  Hungarian s t a t i c s t i c s  c o n t a i n  
G D P  and Gross  Value Added a s  w e l l .  90th  will be  shown, b u t  we p r e f e r  t o  
u s e  G D P .  
T A B L E  1 
GDP by S o u r c e  i n  C u r r e n t  P r i c e s  ( p e r c e n t a g e )  
1 9 6 0  1 9 7 0  1 9 8 0  1 9 8 5  
I n d u s t r y  5 0 , O  3 7 , l  3 3 , 8  3 4 , O  
C o n s t r u c t i o n  7 , O  8 , 1  7 , 4  6 , 9  
A g r i c u l t u r e  a n d  F o r e s t r y  1 9 , 8  1 8 , 2  1 7 , l  1 5 , 9  
T r a n s p o r t ,  P o s t  a n d  
T e l e c o m m u n i c a t i o n  6 , 4  8 , 5  8 , 1  7 , 4  
T r a d e  a n d  O t h e r  M a t e r i a l  
S e c t o r s  2 , 4  1 2 , s  1 0 , 8  1 1 , 5  
Non M a t e r i a l  S e c t o r s  1 1 , 6  1 1 , 5  1 2 , 3  1 3 , s  
C u s t o m s  D u t i e s ,  V a l u a t i o n  2 , 9  4 , o  1 0 , 5  1 0 , 9  
T o t a l  1 0 0 , O  1 0 0 , O  1 0 0 , O  1 0 0 , O  
T h e  H u n g a r i a n  e c o n o m y  i s  r a t h e r  o p e n  ( a l t h o u g h ,  i n  t h e  
t r u e  s e n s e  o f  t h e  w o r d ,  by f a r  n o t  c o m p l e t e l y ) .  I n  1 9 8 5 ,  t h e  
E x p o r t / G D P  r a t i o  w a s  4 1 . 2  p e r c e n t  a s  a  c o n s e q u e n c e  o f  a  g r e a t  
o p e n i n g  t o w a r d s  f o r e i g n  t r a d e .  I n  1 9 6 0 ,  t h e  s a m e  f i g u r e  w a s  
o n l y  2 0 . 5  p e r c c n t .  V a r i o u s  m a r k e t s  p l a y  a n  i m p o r t a n t  r o l e .  
T h e  C M E A  ( C o m e c o n )  m a r k e t  i s  n o t  s i m p l y  o n e  o f  t h e  m a r k e t s  o f  
t h e  H u n g a r i a n  e c o n o m y ,  b u t  h a s  t r a d i t i o n a l l y  p l a y e d  a  
f u n d a m e n t a l  r o l e  i n  t h e  f o r m u l a t i o n  o f  g r o w t h  t a r g e t s ,  e c o n o m i c  
s t r u c t u r e  a n d  c o n t r o l  m e c h a n i s m .  T h e  d e v e l o p m e n t  o f  t h e  e c o n o m y  
d e p e n d e d  t o  a  g r e a t  e x t e n t  o n  C M E A  c o o p e r a t i o n .  Up t i l l  now 
m o r e  t h a n  5 0  p e r c e n t  o f  H u n g a r y ' s  f o r e i g n  t r a d e  t u r n o v e r  i s  
c o n n e c t e d  t o  s o c i a l i s t  c o u n t r i e s .  
H u n g a r y  h a s  v i t a l  c o n n e c t i o n s  w i t h  m a r k e t  e c o n o m i e s ,  t o o ,  
p a r t l y  b e c a u s e  o f  t h e  g e o g r a p h i c  l o c a t i o n  a n d  h i s t o r i c a l  
t r a d i t i o n  a n d  t h e  " o p e n "  p o l i c y .  T h e  i m p o r t  o f  know-how,  t h e  
k e e p i n g  a b r e a s t  w i t h  g l o b a l  t e c h n i c a l  p r o g r e s s ,  a n d  a l s o  t h e  
e x p a n s i o n  o f  e x p o r t s  i n  t h i s  d i r e c t i o n  e n c o u r a g e d  e c o n o m i c  
g r o w t h .  
A m i d s t  t h e  e x t r e m e  f l u c t u a t i o n s ,  h o w e v e r ,  a n d  u n d e r  t h e  
p r e s s u r e  o f  b a l a n c e - o f - p a y m e n t s  p r o b l e m s ,  t h e  a v e r a g e  a n n u a l  
i n c r e a s e  o f  i m p o r t s  f r o m  t h e  \ . l e s t  s l o w e d  t o  l e s s  t h a n  
t w o - f i f t h s  o f  t h e  r a t e  o f  t h e  p r e c e d i n g  t e n  y e a r s .  H o w e v e r ,  
s i n c e  1 9 7 3  ( t h e  o i l  c r i s i s )  t h e  n o n - r o u b l e s  i m p o r t ,  a l w a y s  
e x c e e d e d  t h e  r o u b l e  i m p o r t s  e x c e p t  i n  o n e  y e a r .  
U n d e r  H u n g a r i a n  c o n d i t i o n s ,  t h e  e x c h a n g e - r a t e  l e v e l  i s  
f u n d a m e n t a l l y  d e t e r m i n d e d  by t h e  a v e r a g e  c o s t  o f  e a r n i n g  a  u n i t  
o f  f o r e i g n  e x c h a n g e  t h r o u g h  e x p o r t s .  S i n c e  1 9 8 1 ,  when  t h e  
d u a l t y  o f  t h e  s o - c a l l e d  c o m m e r c i a l  a n d  n o n - c o m m e r c i a l  e x c h a n g e  
r a t e s  f o r  c o n v e r t i b l e  c u r r e n c i e s  w e r e  a b o l i s h e d ,  a  u n i f o r m  
e x c h a n g e  r a t e  w a s  i n t r o d u c e d  f o r  t h e s e  c u r r e n c i e s .  I t  i s  w o r t h  
m e n t i o n i n g  t h a t  d u r i n g  t h e  l a s t  t w o  y e a r s  t h e  H u n g a r i a n  f o r i n t  
was d e v a l u e d  s e v e r a l  t i m e s .  
I n t e r e s t  r a t e s  i n  t h e  p a s t  u s e d  t o  d e p e n d  o n  g o v e r n m e n t  
p o l i c y  p r e f e r e n c e s ,  b u t  nowadays  t h r o u g h  t h e  e m e r g e n c e  o f  money 
m a r k e t  t h e  s i g n s  o f  a  n a s c e n t  c r e d i t  m a r k e t  c a n  a l s o  b e  s e e n .  
I n  t h e  l a s t  f e w  y e a r s  t h e r e  was a  r e m a r k a b l e  c h a n g e  i n  t h e  
f i n a n c i a l  i n s t i t u t i o n a l  s y s t e m :  t h e  m o n o p o l y  on  t h e  money 
m a r k e t  o f  t h e  N a t i o n a l  Bank  o f  H u n g a r y  h a s  e n d e d .  F i v e  
c o m m e r c i a l  b a n k s  a n d d  t w e l v e  v e n t u r e  c a p i t a l  b a n k s  h a v e  b e e n  
e s t a b l i s h e d .  
As a  r e s u l t  o f  s t r i c t  p r i c e  c o n t r o l  a n d  e x t e n s i v e  p r i c e  
s u b s i d i e s  t h e  c o n s u m p t i o n  p r i c e s  h i s t o r i c a l l y  do  n o t  h a v e  a  
c l o s e  c o n n e c t i o n  w i t h  w o r l d  m a r k e t  p r i c e s .  The i m p a c t  o f  t h e  
t v o  o i l  p r i c e  e x p l o s i o n s  w e r e  b e l a t e d  a n d  d e p r e s s e d  a n d  t h a t  i s  
why a  g r e a t  i n f l a t i o n  p r e s s  w e r e  a c c u m u l a t e d  i n  t h e  economy,  
w h i c h  a r e  b e i n g  f e l t  i n  t h e s e  y e a r s .  
I. P H y S I c ~ ~  LOGISTICS STRUCTURE 
1.1. I n v e n t o r i e s  i n  t h e  n a t i o n a l  economy 
1.1.1. G e n e r a l  c h a r a c t e r i s t i c s  o f  a g g r e g a t e  i n v e n t o r i e s  
( 1 9 6 0 - 1 9 8 6 )  
I n  v a r i o u s  b r a n c h e s  o f  t h e  n a t i o n a l  economy ,  t h e  v o l u m e  o f  
a s s e t s  t i e d  u p  i n  i n v e n t o r i e s  h a s  i n c r e a s e d  s i g n i f i c a n t l y  
d u r i n g  t h e  l a s t  q u a r t e r  o f  t h e  c e n t u r y .  I t s  g r o w t h  r a t e  was 
h i g h e r  t h a n  t h a t  o f  t h e  G r o s s  D o m e s t i c  P r o d u c t  (GDP). I n  1 9 6 0 ,  
i n  o r d e r  t o  p r o d u c e  1 u n i t  o f  GD?, 0 . 7 6 4  u n i t  o f  i n v e n t o r y  was 
h e l d .  I n  1 2 8 5 ,  t h i s  r a t i o  was 0 . 7 8 1  c a l c u l a t i n g  w i t h  e n d  o f  t h e  
y e a r  d a t a .  (See  T a b l e  2 )  
TABLE 2  
I n v e n t o r v / G D P  r a t i o  i n  t h e  N a t i o n a l  Economy 
1 9 6 0  1 9 7 0  1975 1 9 8 0  1 9 8 s  
G D P  ( B i l l i o n  Ft) 1 7 5 , 4  3 3 3 , 7  483 ,2  7 2 0 , 6  1 0 3 3 , 7  
I n v e n t o r i e s  ( B i l l i o n  F t )  134 ,O 8 0 7 , 4  
I n v e n t o r y / G C l P  r a t i o  0 , 7 6 4  0 , 7 8 1  
The same f i g u r e s  f o r  t h e  m a n u f a c t u r i n g  i n d u s t r y  ( 0 . 9 3 0 ) ,  
a g r i c u l t u r e  ( 1 . 0 2 2 1 ,  t r a d e  ( 1 , 7 2 1 ,  t r a n s p o r t a t i o n ,  p o s t  a n d  
t e l e c o m m u n i c a t i o n s  ( 0 . 2 9 7 )  i n  1 9 8 6  show t h a t  t h e r e  a r e  m a j o r  
d i f f e r e n c e s  among b r a n c h e s .  
O t h e r  a s s e t s  f o l l o ~ ~ e d  t h e  same d i r e c t i o n  d u r i n g  t h e  p e r i o d  
+ I n  the  course o f  t h e  analyses, we d i s rega rd  t h e  poss ib le  deforming e f f e c t s  
of s t a t i s t i c a l  eva lua t i on  methods and we d o n ' t  examine t h a t  hob/ much a re  
r e a l  and f rozen o r  f i c t i v e  i nven to ry  - e x i s t i n g  on l y  on paper - behind the  
s t a t i s t i c a l l y  revealed i nven to r i es .  But  we must add, t h a t  r e a l  market- 
- eva lua t i on  o f  s tocks would be bad ly  needed. The r e a l  market-value o f  
i n v e n t o r i e s  i s  probably  much sma l l e r  than t h e  s t a t i s t i c a l l y  pub l i shed 
f i g u r e .  
u n d e r  s u r v e y .  T h e  r a t i o  o f  t h e  v o l u m e  o f  t o t a l  i n v e n t o r i e s  a n d  
o f  u n f i n i s h e d  f i x e d  c a p i t a l  f o r m a t i o n  ( i n c o m p l e t e  i n v e s t m e n t s )  
L r i t h i n  t h e  g r o s s  v o l u m e  o f  r e a l  a s s e t s  h a s  i n c r e a s e d  f r o m  1 6 . 2  
p e r c e n t  i n  1 9 6 0  t o  2 0 . 4  p e r c e n t  i n  1 9 0 6 .  A l l  t h i s  r e v e a l s  t h a t  
o n  t h e  a g g r e g a t e  l e v e l  t h e r e  h a s  b e e n  a  s l o w - d o w n  ( S e e  d e t a i l s  
i n  T a b l e  3 ) .  I t  m u s t  b e  e m p h a s i z e d  t h a t  t h e  i n c r e a s e  i n  t h e  
r a t i o  o f  i n v e n t o r i e s  a n d  u n f i n i s h e d  i n v e s t m e n t s  t o  t o t a l  a s s e t s  
w a s  a l m o s t  c o n t i n u o u s .  
T A B L E  3  
C o m p o s i t i o n  P h y s i c a l  A s s e t s  
( c u r r e n t  p r i c e s )  
1 9 6 0  1 9 8 5  
B i l l i o n  .% B i l l i o n  0, 
F o r i n t s  F o r i n t s  
Gross  f i x e d  a s s e t s  785.4 8 3 . 8  3965.7 79 .6  
Unfinished f i x e d  c a p i t a l  fo rmat ion  1 8 . 2  1 . 9  207.5 4 .2  
I n v e n t o r i e s  134.0 1 4 . 3  807.4 1 6 . 2  
T o t a l  g r o s s  v a l u e  of  a s s e t s  937.6 100.0  4980.6 100 .0  
GDP 175 .2  - 1033.7 - 
B e t w e e n  1 9 6 0  a n d  1 5 8 2  t h e  a v e r a g e  v a l u e  o f  t h e  
i n v e n t o r y - a c c u m u l a t i o n  r a t e  w a s  4 . 0 6  i n  H u n g a r y ,  w h i c h  i s  much 
h i g h e r  t h a n  t h a t  o f  t h e  d e v e l o p e d  c o u n t r i e s  ( t h e i r  r a t e s  a r e  
b e t w e e n  0 . 6 5  a n d  1 . 7 ) ,  a n d  i t  a l s o  e x c e e d s  t h e  r a t e s  o f  a  
n u m b e r  o f  d e v e l o p i n g  c o u n t r i e s .  C o n c e r n i n g  t h e  s o c i a l i s t  
c o u n t r i e s  H u n g a r y ' s  r a t e  i s  i n  t h e  m i d d l e  r a n g e ,  b u t  i t  i s  t o  
b e  n o t e d  t h a t  t h i s  c o m p a r i s o n  s h o u l d  b e  v i e w e d  w i t h  r e s e r v a t i o n  
b e c a u s e  o f  t h e  d i s s i m i l a r  a n d  i n s u f f i c i e n t  s y s t e m s  o f  
s t a t i s t i c a l  e v a l u a t i o n .  
T h e  d i f f e r e n t  l e v e l s  o f  i n v e n t o r i e s  i n  v a r i o u s  c o u n t r i e s  
c a n ' t  b e  e x p l a i n e d  b y  t h e  d i f f e r e n c i e s  i n  d e v e l o p m e n t .  P r e v i o u s  
r e s e a r c h  d e f i n i t e l y  r e j e c t e d  t h a t  e c o n o m i c  d e v e l o p m e n t  c o u l d  b e  
t h e  m a j o r  d e t e r m i n a n t  o f  t h e  a m o u n t  o f  s t o c k s  n e e d e d  f o r  t h e  
n o r m a l  f u n c t i o n i n g  o f  t h e  e c o n o m y .  T h e  i n v e n t o r y  s i t u a t i o n  i s  
i n f l u e n c e d  by a  n u m b e r  o f  f a c t o r s  s i m u l t a n e o u s l y .  R e s e a r c h  s o  
f a r  c o n f i r m e d  t h e  a s s u m p t i o n  t h a t  f r o m  among  t h e  f a c t o r s  
p e r m a n e n t l y  i n f l u e n c i n g  i n v e n t o r i e s ,  t h e  s t a t e  o f  e q u i l i b r i u m  
a n d  s t r u c t u r e  o f  m a r k e t  p l a y  t h e  m a i n  r o l e .  
The  H u n g a r i a n  e c o n o m i c  h i s t o r y  a f t e r  W o r l d  Liar I 1  h a s  b e e n  
d o g g e d  by a n  o v e r d e m a n d  w h i c h  w a s  c h a r a c t e r i s t i c  o f  t h e  m a r k e t s  
o f  b o t h  c o n s u m e r  g o o d s  a n d  c a p i t a l  g o o d s .  
The o v e r d e m a n d  o n  t h e  m a r k e t  c r e a t e s  a n  u n e q u a l  b a r g a i n i n g  
p o s i t i o n  f o r  b u y e r s  a n d  s e l l e r s .  T h e  c o n n e c t i o n  b e t w e e n  
s u p p l i e r s  a n d  b u y e r s  i s  b a s e d  n o t  o n  m u t u a l  a d v a n t a g e s  a n d  
i n t e r e s t s  b u t  o n  t h e  c o n d i t i o n s  d i c t a t e d  by t h e  s u p p l i e r .  
H o w e v e r ,  t h e  g r e a t e r  p o t e n t i a l  p o w e r  o f  s u p p l i e r  i s  c r e a t e d  n o t  
o n l y  by  o v e r d e m a n d  b u t  a l s o  by  t h e  c o n c e n t r a t i o n  o f  m a r k e t ,  
w h i c h  i s  a l s o  c h a r a c t e r i s t i c  o f  o u r  e c o n o m y .  S i m i l a r  
b e h a v i o u r a l  p a t t e r n s  i n  i n v e n t o r y  m a n a g e m e n t  c a n  b e  f o u n d  i n  
t h o s e  m a r k e t s ,  t o o ,  w h e r e  t h e  s e l l e r  i s  i n  a  m o n o p o l i s t i c  
p o s i t i o n  + a n d  t h e  b u y e r  h a s  n o  c h o i c e  i n  s e l e c t i n g  t h e  
s u p p l i e r .  
T h e  b u y e r s ,  who a r e  a c c u s t o m e d  t o  t h e  s e l l e r ' s  g r e a t e r  
p o t e n t i a l ,  t r y  t o  p r o t e c t  t h e m s e l v e s  a g a i n s t  u n c e r t a i n  s u p p l y  
w i t h  h i g h  m a t e r i a l  s t o c k s .  T h e y  a r e  p r e p a r e d  t o  k e e p  s u c h  h i g h  
l e v e l  o f  m a t e r i a l  s t o c k s  w h i c h  e n s u r e s  t h e  c o n t i n u i t y  o f  
p r o d u c t i o n  i n  t h e  l i g h t  o f  t h e  p o s s i b l y  l o n g  a n d  u n c e r t a i n  
s u p p l y - t  i m e .  
T h e  s t r u c t u r e  o f  s t o c k s  i n  t h e  H u n g a r i a n  i n d u s t r y  w a s  
a l m o s t  u n c h a n g e d  i n  t h e  s e v e n t i e s ,  w h i l e  t h e  v a l u e  o f  
i n v e n t o r i e s  h a s  i n c r e a s e d  n e a r l y  t h r e e f o l d .  ( S e e  T a b l e  4 )  
T A B L E  4  
S t r u c t u r e  o f  I n v e n t o r i e s  i n  t h e  I n d u s t r y  ( w i t h o u t  F o o d  
I n d u s t r y ) ,  D e c e m b e r  3 1 ,  C u r r e n t  p r i c e s  ( P e r c e n t a g e )  
1 9 8 6  i n  % 
1 9 7 1  1 9 7 5  1 9 8 0  1 9 8 6  o f  1 9 7 0  
M a t e r i a l s  7 0 , 9  7 1 , 5  7 1 , 9  7 2 , 8  2 9 3 , 4  
S e m i f i n i s h e d  g o o d s  a n d  
w o r k - i n - p r o c e s s  1 7 , 2  1 7 , 3  1 6 , O  1 5 , 2  2 5 1 , O  
F i n i s h e d  g o o d s  1 1 , 9  1 1 , 2  1 2 , l  1 2 , O  2 8 8 , 6  
T o t a l :  1 0 0 , O  1 0 0 , O  1 0 0 , O  1 0 0 , O  2 8 5 , 2  
S o u r c e :  R e p o r t  o n  I n v e n t o r i e s ,  H u n g a r i a n  N a t i o n a l  B a n k ,  a n n u a l l y  
T h e  l i t t l e  c h a n g e  t h a t  o c c u r e d  - t h e  s l i g h t  i n c r e a s e  o f  
t h e  r a t e  o f  m a t e r i a l  s u p p l y  t o  t h e  d e t r i m e n t  o f  t h e  u n f i n i s h e d  
a n d  s e m i - f i n i s h e d  p r o d u c t s  - i s  t o t a l l y  d i v e r s e  f r o m  t h e  
t e n d e n c y  i n  t h e  d e v e l o p e d  c o u n t r i e s ,  u h e r e  t h e s e  t w o  c o m p o n e n t s  
o f  i n v e n t o r e s  a r e  i n c r e a s i n g .  ( I n  t h e  USA, t h e  r a t i o s  o f  t h e  
t h r e e  e l e m e n t s  o f  s t o c k s  w a s  4 0 - 2 0 - 4 0  i n  t h e  f o r t i e s ,  w h i l e  
t o d a y  t h e y  a r e  1 3 - 1 3 - 1 3 ;  i n  J a p a n  t h e s e  r a t i o s  a r e  
2 6 - 4 2 - 3 2 .  ) 
T h e  s e c t o r i a l  s t r u c t u r e  o f  s t o c k s  i s  a l s o  u n c h a n g e d .  ( S e e  
T a b l e  5 )  T h e  t w o  p e r c e n t  i n c r e a s e  o f  t h e  r a t i o  o f  f o o d  i n d u s t r y  
a n d  a  s i m i l a r  d e c r e a s e  i n  t h e  c o n s t r u c t i o n  i n d u s t r y  i s  n o t  a  
r e a l l y  s i g n i f i c a n t  c h a n g e  d u r i n g  2 0  y e a r s  w i t h  s u c h  a  g r o w t h .  
+ D e s p i t e  t h e  d e c e n t r a l i z a t i o n s ,  d o m e s t i c  m a r k e t s  c a n  b e  st i l l  c h a r a c t e r i z e d  
by b a s i c a l l y  m o n o p o l i s t i c  mechanisms: " D e s p i t e  t h e  d e c e n t r a l i z a t i o n ,  
examining  460 main g roup  o f  p r o d u c t s  of  t h e  Hungar ian  i n d u s t r y ,  t h e r e  is  
no one  where t h e  s h a r e  of  t h e  g r e a t e s t  s u p p l i e r  would be  s m a l l e r  t h a n  
51  p e r c e n t  and t h e r e  a r e  o n l y  some where t h e  s h a r e  o f  t h e  two g r e a t e s t  
o n e s  d o e s n ' t  exceed  75 p e r c e n t . "  Changing Demand - Unchanging Supp ly .  
F i g y e l 6 ,  2 0 t h  F e b r u a r y ,  1986 
T A B L E  5  
S t r u c t u r e  o f  i n v e n t o r i e s  by s e c t o r s ,  e n d  o f  t h e  y e a r  
C o m p a n i e s  a n d  
c o o p e r a t i v e s  
I n v e n t o r y  o f  1 9 8 5  S t r u c t u r e  by s e c t o r s  
i n  % o f  1 9 6 0  1 9 6 8  1 9 8 5  
i n  % 
I .  P r o d u c t i v e  s e c t o r s  
I n d u s t r y  3 4 0  
Food  i n d u s t r y  3 8 4  
C o n s t r u c t i o n  i n d u s t r y  2  3  3  
A g r i c u l t u r e  3  34 
T r a n s p o r t a t i o n  a n d  
t e l e c o m m u n i c a t i o n  3 8 3  
T o t a l  o f  p r o d u c t i v e  s e c t o r s  3 3 5  
11. T r a d i r l g  s e c t o r s  
P r o d u c t i o n  g o o d s  3  35 
A g r i c u l t u r a l  g o o d s  3 2 0  
C o n s u m p t i o n  g o o d s  3  7  9  
F o r e i g n  t r a d e  5 0 0  
T o t a l  o f  t r a d i n g  s e c t o r s  3 7 0  
T o t a l  3 4 4  1 0 0  1 0 0  
S o u r c e :  S a v i n g  m a t e r i a l s  t h r o u g h  d e c r e a s e  o f  i n v e n t o r y  i n v e s t m e n t s  
N a t i o n a l  B o a r d  f o r  T e c h n i c a l  D e v e l o p m e n t ,  1 9 8 7  
1 . 1 . 2 .  C o n n e c t i o n s  o f  i n v e n t o r i e s  t o  o t h e r  m a i n  p r o c e s s e s  i n  
t h e  n a t i o n a l  e c o n o m y  
1 . 1 . 2 . 1 .  I n v e n t o r i e s  a n d  e c o n o m i c  g r o w t h  - t h e  f l u c t u a t i o n s  o f  
s t o c k s  ( c y c l e s )  
D e c e n t r a l i z e d  s t o r a g e  s y s t e m  a n d  h i g h  r a t i o  o f  m a t e r i a l  
s t o c k s  c r e a t e  a  h i g h  l e v e l  o f  a g g r e g a t e  i n v e n t o r i e s  
c o n t r i b u t i n g  t o  s i g n i f i c a n t  r e s o u r c e  w a s t e .  A s i g n i f i c a n t  p a r t  
o f  t h e  i n c r e m e n t  o f  n a t i o n a l  i n c o m e  i s  u s e d  f o r  i n v e n t o r y  
a c c u m u l a t i o n  y e a r - b y - y e a r .  I n  t h z  p e r i o d  u n d e r  s u r v e y  t h e r e  
w e r e  a  fee! y e a r s  ( 1 9 6 1 ,  1 9 6 4 ,  1 9 7 1 ,  1 9 7 4 ,  1 9 7 0 )  w h e n  ( a l m o s t )  
t h e  t o t a l  g r o \ , ! t h  o f  GDP Lias u s e d  f o r  i n v e s t m e n t s  a n d  g ro \ . ! th  o f  
c o n s u m p t i o n  u o u l d  h a v e  b e e n  i m p o s s i b l e  w i t h o u t  u t i l i z i n g  
f o r e i g n  r e s o u r c e s .  
I n  t h e  c l o s e  f u t u r e  t h e  c o n s o l i d a t i o n  o f  f o r e i g n  t r a d e  
b a l a n c e  w i l l  a b s o r b  a  g r e a t e r  p a r t  o f  t h e  n a t i o n a l  i n c o m e .  H i g h  
r a t e  o f  i n v e n t o r y  a c c u m u l a t i o n  i s  a  c o n s i d e r a b l e  r e s t r i c t i o n  o n  
o u r  d e v e l o p m e n t .  
T a k i n g  a c c o u n t  o f  t h e  c h a n g e s  i n  t h e  m a i n  m a c r o e c o n o m i c  
p r o c e s s e s  o f  t h e  p e r i o d  u n d e r  s u r v e y ,  a m o n g  t h e  e l e m e n t s  o f  GDP 
i n v e n t o r y  a c c u m u l a t i o n  f l u c t u a t e d  w i t h  t h e  g r e a t e s t  a m p l i t u d e  
( S e e  F i g u r e  2 )  
FIGURE 2 
S i g n i f i c a n t  d e c l i n e s  f o l l o w  e a c h  o t h e r  b y  m o s t l y  6  o r  7  
y e a r s ,  ( 1 9 6 5 ,  1 9 7 2 ,  1 9 7 3 ,  1 9 7 9 ,  1 9 8 0 )  w h i c h  a r e  a l w a y s  p r e c e d e d  
b y  r e l a t i v e l y  h i g h  p e a k s  i n  s t o c k p i l i n g  ( 1 9 6 4 ,  1 9 7 1 ,  1 9 7 8 ) .  B u t  
t h e  p e r i o d s  b e t w e e n  s i g n i f i c a n t  t r o u g h s  d o  n o t  s h o w  s t e a d y  
g r o w t h  e i t h e r ;  s m a l l e r  d e c l i n e s  c a n  o c c u r  a f t e r  t w o  o r  t h r e e  
y e a r s  o f  i n c r e a s e  ( 1 9 6 2 ,  1 9 6 9 - 7 0 ,  1 9 7 7 ,  1 9 3 3 ) .  
T h e  f l u c t u a t i o n s  o f  s t o c k s  a r e  p r o d u c e d  p r i m a r i l y  n o t  by 
t h e  f l u c t u a t i o n s  o f  p r o d u c t i o n  a s  i t  u s u a l l y  h a p p e n s  i n  t h e  
i n d u s t r i a l i z e d  c o u n t r i e s ,  b u t  b y  t h e  d i s p r o p o r t i o n s  o c c u r i n g  i n  
t h e  u s e - s t r u c t u r e  o f  G D P .  
1 . 1 . 2 . 2 .  S t o c k s  a n d  f o r e i g n  t r a d e  
C o m p a r i n g  t h e  r e g u l a r i t i e s  o f  i n v e n t o r y  a c c u m u l a t i o n  w i t h  
t h o s e  o f  o t h e r  c o m p o n e n t s  o f  g r o s s  d o m e s t i c  p r o d u c t  a n d  t h e i r  
c h a n g e s ,  we c a n  o b s e r v e  t h a t  t h e  c l o s e s t  r e l a t i o n  i s  w i t h  t h e  
f o r e i g n  t r a d e  b a l a n c e  a n d  i t s  c o m p l e m e n t  - t h e  d o m e s t i c  u s e  o f  
G D P .  I n v e n t o r y  a c c u m u l a t i o n  a n d  t h e  f o r e i g n - t r a d e  b a l a n c e  a r e  
a l m o s t  m i r r o r - r e f l e c t i o n s  o f  e a c h  o t h e r :  t h e  h i g h  i n v e n t o r y  
a c c u m u l a t i o n  i s  a c c o m p a n i e d  by  t h e  d e t e r i o r a t i o n  o f  b a l a n c e  a n d  
v i c a - v e r s e .  T h i s  " m i r r o r - r e f l e c t i o n "  n a t u r e  i s  c o n f i r m e d  b y  t h e  
f a c t  t h a t  t h e  m a g n i t u d e s  o f  n u m b e r s  a r e  n e a r l y  t h e  s a m e .  T h i s  
i s  e s p e c i a l l y  s t r i k i n g  b e t w e e n  1 9 7 0  a n d  1 9 7 4 ,  i n  1 9 7 8  a n d  1 9 8 6 .  
T h e  l a r g e r  t h e  i n v e n t o r y  a c c u m u l a t i o n  t h e  m o r e  l i k e l y  i s  i t  
a c c o m p a n i e d  b y  t h e  d e t e r i o r a t i o n  o f  t h e  f o r e i g n - t r a d e  b a l a n c e .  
T h e r e  a r e  s i m i l a r  r e l a t i o n s h i p s  b e t w e e n  t h e  c h a n g e s  o f  
i n v e s t m e n t s  a n d  f o r e i g n - t r a d e  b a l a n c e  a s  w e l l .  
1 . 1 . 2 . 3 .  I n v e n t o r i e s  a n d  i n v e s t m e n t s  
I n v e n t o r i e s  a n d  i n v e s t m e n t s  a r e  c o m p e t i n g  c o m p o n e n t s  o f  
g r o s s  i n v e s t m e n t .  W i t h  r e s p e c t  t o  a c c u m u l a t i o n  i n t e n t i o n s ,  a n d  
t h e  l im i t s  o f  t h e i r  r e a l i s a t i o n ,  i n v e n t o r y  a c c u m u l a t i o n  a n d  
f i x e d  i n v e s t m e n t s  h a v e  t o  b e  a n a l y s e d  j o i n t l y .  
I n  a  s h o r t a g e  e c o n o m y  i n v e s t m e n t  e a g e r n e s s  a p p l i e s  t o  
f i x e d - c a p i t a l  i n v e s t m e n t  a s  w e l l  a s  t o  i n v e n t o r y  a c c u m u l a t i o n .  
F i r m s ,  a d a p t i n g  t h e m s e l v e s  t o  e x c e s s  d e m a n d  i n  a  " s h o r t a g e  
e c o n o m y " ,  t r y  t o  a v o i d  m a r k e t  u n c e r t a i n t y  a n d  e n s u r e  p r o d u c t i o n  
c o n t i n u i t y  by h o l d i n g  e x c e s s  i n p u t  s t o c k s .  
I n  o r d e r  t o  g u a r a n t e e  g r o w t h ,  f i r m s  t e n d  t o  a c c u m u l a t e  
f i x e d  c a p i t a l  g o o d s ,  b u t  t h e i r  w i l l i n g n e s s  t o  s a v e  m o n e y  i s  
r e l a t i v e l y  l o w .  F i r m s  t r y  t o  p u t  t h e i r  i n c o m e  i n t o  r e a l  m e a n s ,  
b e c a u s e  t h e i r  c a s h  b a l a n c e  c a n  b e  t a k e n  b y  c e n t r a l  a u t h o r i t i e s  
a t  a n y  t ime .  A u t h o r i t i e s  t e n d  t o  i n f l u e n c e  i n v e s t m e n t s  a n d  
i n v e n t o r y  c h a n g e s  b y  way o f  f i s c a l  r e s t r i c t i o n s .  
1.2.  T r a n s p o r t a t i o n  s y s t e m s  
A c c o r d i n g  t o  i n t e r n a t i o n a l  c o m p a r i s o n s  t h e  p e r  c a p i t a  
w e i g h t  t r a n s p o r t  i n  H u n g a r y  i s  r e l a t i v e l y  h i g h  ( 6 6 . 4  t o n / c a p i t a  
o r  4 5 1 8  t o n - k m / c a p i t a  i n  1 9 8 5 ) .  T h e  h i g h  t r a n s p o r t - i n t e n s i t y  o f  
t h e  e c o n o m y  i s  d u e  t o  t h e :  
- h i g h  p r o p o r t i o n  o f  m a t e r i a l - i n t e n s i v e  i n d u s t r i e s  ( f u e l s ,  o r e s  
a n d  o t h e r  r a w  m a t e r i a l s ,  b u i l d i n g  m a t e r i a l s ,  e t c . )  
- i m p o r t a n c e  o f  e x p o r t - i m p o r t  t r a d e  
- c e n t r a l i z e d  s t r u c t u r e  o f  c o m p a n y  d i s t r i b u t i o n .  
T h e  a b o v e  m e n t i o n e d  f i g u r e s  i n c r e a s e d  c o n t i n u o u s l y  i n  t h e  
l a s t  f e w  d e c a d e s ;  a  t u r n i n g - p o i n t  c a n e  o n l y  i n  r e c e n t  y e a r s .  
U n f o r t u n a t e l y  t h i s  w a s  n o t  m a i n l y  a  c o n s e q u e n c e  o f  c h a n g e s  i n  
t h e  c a u s e s  g i v e n  a b o v e ,  b u t  r a t h e r  d u e  t o  t h e  e c o n o m i c  
r e c e s s i o n  w h i c h  a p p e a r e d  i n  t h e  e i g h t i e s  i n  H u n g a r y .  
FIGURE 3 
F r e i g h t  T r a n s p o r t  
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As f a r  a s  t h e  d i s t r i b u t i o n  o f  n a t i o n a l  i n c o m e  ( n e t  
m a t e r i a l  p r o d u c t )  b y  a c t i v i t i e s  i s  c o n c e r n e d ,  t h e  p r o p o r t i o n  o f  
t r a n s p o r t  d e c r e a s e d  f r o m  8 . 2  p e r c e n t  i n  1 9 7 5  t o  7 . 4  p e r c e n t  i n  
1 9 8 5 .  I t  s h o w s  t h a t  t r a n s p o r t a t i o n  f o r  p u b l i c  u s e  l o s t  s o m e v ~ h a t  
i n  i m p o r t a n c e ,  a s  d i d  a l m o s t  a l l  o t h e r  m a t e r i a l  a c t i v i t i e s  
e x c e p t  f o r  i n d u s t r y ,  w h i c h  i s  s t i l l  t h e  e n g i n e  o f  t h e  e c o n o m y .  
T h e  p r o p o r t i o n  o f  t r a n s p o r t  p e r f o r m a n c e s  o f  p u b l i c  
t r a n s p o r t  c o m p a n i e s  v e r s u s  c o m p a n i e s  u s i n g  t h e i r - -  own v e h i c l e s  
5 2 . 5  p e r c e n t  i n  terms o f  t o n s  i n  1 9 8 5 ,  a n d  8 7 . 1  p e r c e n t  i n  
terms o f  t o n - k i l o m e t r e s  - h a s  h a r d l y  c h a n g e d  i n  t h e  l a s t  1 5  
y e a r s .  T h e  s t r u c t u r e  o f  t r a n s p o r t  m o d e s  w a s  m o d i f i e d  
s u b s t a n t i n a l l y  a t  t h e  e x p e n s e  o f  r a i l  t r a n s p o r t .  ( T a b l e s  6  a n d  
7 )  By i n t e r n a t i o n a l  s t a n d a r d s ,  t h i s  r e l a t i v e l y  g r e a t  c h a n g e  
s t i l l  d o e s n ' t  p r o v e  s u f f i c i e n t .  A l t h o u g h  t h e r e  a r e  d i s c u s s i o n s  
a b o u t  t h e  i d e a l  s h a r e  o f  r a i l w a y  t r a n s p o r t  e v e n  a m o n g  e c o n o m i c  
p o l i c y  m a k e r s ,  i t  seems e v i d e n t  t h a t  t h e  " m a r k e t i n g  m y o p i a "  
w h i c h  c h a r a c t e r i z e d  t h e  r a i l w a y  s p h e r e  o f  d e v e l o p e d  m a r k e t  
e c o n o m i e s  e a r l i e r ,  i s  a  r e c e n t  p r o b l e m  i n  H u n g a r y .  I t  s h o u l d  
a l s o  b e  n o t e d  t h a t  t h e  r a i l w a y  t r a n s p o r t  p e r  c a p i t a  i s  i n  a l l  
s o c i a l i s t  c o u n t r i e s  ( e x c e p t  f o r  Y u g o s l a v i a )  u s u a l l y  h i g h e r  t h a n  
i n  o t h e r  c o u n t r i e s  o f  E u r o p e .  
TABLE 6. 
S t r u c t u r e  o f  I n l a n d  F r e i g h t  T r a n s p o r t  by Modes ( p e r c e n t a g e )  
By V o l u m e  By F r e i g h t  t o n - k m s  
R a i l  t r a n s p o r t  3 4 , l  2 2 , 7  7 8 , 3  6 3 , O  
R o a d  a n d  u r b a n  t r a n s p o r t  6 4 , O  7 3 , 9  1 8 , 2  2 8 , 7  
W a t e r  t r a n s p o r t  . .  0 , 6  0 , 7  0 , 8  0 , 6  
T r a n s p o r t  b y  p i p e l i n e s  1 , 3  2 , 7  2 , 7  6 , 9  
- - 
T o t a l :  
FIGURE 4 .  
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r-4 ord ur%n ro lcr  p;p.l,r.. 
r t  I n f r a s t r u c t u r e  
T h e  t r a n s p o r t  i n f r a s t r u c t u r e  n e e d s  d e v e l o p m e n t  a s  w e l l .  
Much  o f  t h e  d e s t r u c t i o n  s u f f e r e d  b y  H u n g a r y  i n  W o r l d  War 1 1 ,  
d u r i n g  w h i c h  t h e  c o u n t r y  l o s t  s o m e  4 0  p e r  c e n t  o-f i t s  n a t i o n a l  
w e a l t h ,  w a s  c o n c e n t r a t e d  o n  c o m m u n i c a t i o n s  a n d  t r a n s p o r t a t i o n  
s y s t e m s .  Yet i n v e s t m e n t s  i n  i n f r a s t r u c t u r e  h a v e  l a g g e d  b e h i n d  
o t h e r  a r e a s ,  f o r  i n  t h e  t r a d i t i o n a l  s o c i a l i s t  e c o n o m y  t h e  
p r o d u c t i o n  s p h e r e  d e v e l o p s  t o  a  g r e a t e r  e x t e n t  t h a n  t h e  
s o - c a l l e d  s e r v i c e  s e c t o r .  I n  t h e  s e v e n t i e s  o n e  c o u l d  r e g i s t e r  
m o r e  a m b i t i o u s  g o a l s  w h i c h  r e s u l t e d  i n  t h e  r e l a t i v e  d e v e l o p m e n t  
o f  t r a n s p o r t  a n d  o t h e r  p h y s i c a l  d i s t r i b u t i o n  f i e l d s  l i k e  
m a t e r i a l s  h a n d l i n g  a n d  w a r e h o u s i n g .  I n  l i g h t  o f  t h e  e c o n o m i c  
g r o w t h  o b j e c t i v e s  e n v i s a g e d  i n  t h e  r e f o r m  p a c k a g e s  o f  t h e  
e i g h t i e s  i t  seems t o  b e  f o r e s e e a b l e  t h a t  t h i s  d e c a d e  i s  l e a d i n g  
t o  t h e  d e t e r i o r a t i o n  o f  t h e  t r a n s p o r t  s e c t o r  a g a i n .  
T h e  r o a d  n e t w o r k  w i l l  b e  d e v e l o p e d  t o  a  l e s s  e x t e n t  t h a n  
i t  w a s  p l a n n e d  i n  t h e  s e v e n t i e s .  T h e  n a t i o n a l  p u b l i c  r o a d  
s t r u c t u r e  i s  a l m o s t  u n c h a n g e d  c o n c e r n i n g  t h e  s h a r e  o f  h i g h w a y ,  
m o t o r w a y  a n d  m a i n  r o a d s .  R o a d s  p a v e d  w i t h  a s p h a l t  a n d  b i t u m e n  
g r e w  f r o m  1 5 , 0 8 5  k m s  i n  1 9 7 0  t o  2 6 , 3 0 9  k m s  i n  1 9 8 5 ,  w h i c h  i s  a  
s u b s t a n t i a l  i m p r o v e m e n t  a n d  a m o u n t s  t o  8 9  p p r  c e n t  o f  t h e  
t o t a l .  T h e  r o a d  d e n s i t y  i s  3 1 3  k m s  p e r  1 0 0 0  km . 
As f a r  a s  $ h e  r a i l  n e t w o r k  i s  c o n c e r n e d ,  t h e  d e n s i t y  i s  8 3  
k m s  p e r  1 0 0 0  km , s o m e w h a t  h i g h e r  t h a n  t h e  E u r o p e a n  a v e r a g e .  
A c c o r d i n g  t o  t h e  u t i l i z a t i o n  f i g u r e s  o f  t h e  r a i l w a y  
i n f r a s t r u c t u r e  t h i s  s e c t o r  i s  o v e r u t i l i z e d ,  t h a t  i s ,  i t s  h i g h e r  
p r o d u c t i v i t y  i s  o n l y  i l l u s o r y .  T h e  a v e r a g e  a g e  o f  w a g g o n s  i s  
c o n t i n u o u s l y  g r o w i n g .  T h e  n u m b e r  o f  w a g o n s  p u r c h a s e d  by t h e  
H u n g a r i a n  S t a t e  R a i l w a y s  d e c r e a s e d  f r o m  1 2 , 9 1 7  i n  t h e  p e r i o d  o f  
1 9 7 6 - 1 9 8 0  t o  1 9 8 5  w a g o n s  b e t w e e n  1 9 8 1 - 1 9 8 5 .  N o n e t h e l e s s  t h e  
s a l e s  o f  r a i l  f r e i g h t  t r a n s p o r t  a m o u n t e d  t o  2 6 . 6  b i l l i o n  
f o r i n t s ,  i . e . ,  a b o u t  4 8  p e r  c e n t  o f  t o t a l  f r e i g h t  t r a n s p o r t  
s a l e s  i n  1 9 8 5 .  
F r o m  a  l o g i s t i c s  p o i n t  o f  v i e w ,  s p e c i a l  a t t e n t i o n  s h o u l d  
b e  d e v o t e d  t o  t h e  a v e r a g e  l e n g t h  o f  h a u l ,  w h i c h  i n c r e a s e d  i n  
c a s e  o f  r a i l w a y  f r e i g h t  t r a n s p o r t  f o r  p u b l i c  u s e  f r o m  1 6 9  k m s  
t o  1 9 0  k m s  b e t w e e n  1 9 7 0 - 1 9 8 5 .  T h e  s a m e  f i g u r e s  f o r  r o a d  a n d  
u r b a n  t r a n s p o r t  o f  g o o d s  a r e  1 9  km a n d  2 9  km. T h e  l o n g e r  
d i s t a n c e s  a r e  d u e  t o  t h e  h i g h e r  p r o p o r t i o n  o f  i n t e r n a t i o n a l  
t r a n s p o r t .  T h i s  l a t t e r  i s  i l l u s t r a t e d  b y  p e r c e n t a g e  f i g u r e s  o f  
i n l a n d ,  i m p o r t ,  e x p o r t  a n d  t r a n s i t  t r a f f i c  f o r  p u b l i c  u s e  
( T a b l e  6 ) .  T h e  a v e r a g e  i n l a n d  t r a n s p o r t a t i o n  d i s t a n c e  b e c a m e  
s h o r t e r  r e g a r d i n g  w a t e r  t r a n s p o r t .  B e t w e e n  1 9 7 5  a n d  1 9 3 5 ,  i t  
d e c r e a s e d  f r o m  6 3  km t o  4 4  km.  M e a n w h i l e  t h e  a v e r a g e  i n l a n d  
t r a n s p o r t a t i o n  d i s t a n c e  by  r o a d  a n d  u r b a n  t r a n s p o r t  s t a g n a t e d  
a t  a b o u t  2 0  km b u t  a  s l i g h t  i n c r e a s e  o c c u r e d  i n  r a i l w a y  
t r a n s p o r t  f r o m  1 3 7  km t o  1 4 4  km. N o n e t h e l e s s ,  t h i s  s m a l l  
c h a n g e  c o u l d n ' t  b e  e x p l a i n e d  b y  m o r e  s o p h i s t i c a t e d  l o g i s t i c s  
e f f o r t s ,  b u t  r a t h e r  by t h e  s t r o n g e r  c o m p e t i t i v e  e r a  o f  
t r a n s p o r t  m o d e s .  B u t  t h e s e  t r e n d s  w i l l ,  h o p e f u l l y ,  meet i n  t h e  
f u t u r e .  
T A B L E  7 
T h e  S h a r e  o f  T r a f f i c  R e l a t i o n s  ( p e r c e n t a g e  o f  f r e i g h t  t o n - k m s )  
R a i l w a y  f r e i g h t -  R o a d  a n d  u r b a n  
t r a n s p o r t  t r a n s p o r t  
1 9 7 0  1 9 8 5  1 9 7 0  1 9 8 5  
I n l a n d  t r a f f i c  5 4 , 3  4 . 4 , 5  8 7 , l  6 6 , 9  I m p o r t  t r a f f i c  2 0 , O  2 0 , 8  5 , 3  1 1 , 8  E x p o r t  t r a f f i c  6 , 8  1 3 , 3  5 , 7  1 5 , 8  T r a n s i t  t r a f f i c  1 8 , 9  2 1 , 4  1 , 9  5 . 5  
T o t a l :  1 0 0 , O  1 0 0 , O  1 0 0 , O  1 0 0 , O  
S u m m i n g  u p  t h e  c u r r e n t  t r e n d s  i n  f r e i g h t  t r a n s p o r t  t h e  
f o l l o r r i n g  c o n c l u s i o n s  c a n  b e  d r a w n :  
- T h e  t r a n s p o r t a t i o n  i n d u s t r y  c a m e  t o  a  t u r n i n g  p o i n t  
r e g a r d i n g  t r a n s p o r t  i n t e n s i t y .  T h e  f o r e s e e a b l e  a n d  e x p e c t a b l e  
c h a n g e  o f  i n d u s t r i a l  s t r u c t u r e  t o  t h e  b e n e f i t  o f  l e s s  m a t e r i a l  
i n t e n s i v e  b r a n c h e s  r e q u i r e s  a  m o r e  c o m p e t i t i v e  ( i . e .  m o r e  
l o g i s t i c s  o r i e n t e d )  r e a c t i o n  f r o m  t h e  t r a n s p o r t  s e c t o r .  F r e i g h t  
t r a n s p o r t  b y  c o m m o d i t y  g r o u p s  s h o w s  t h a t  t h o s e  a r e  t h e  m o s t  
i m p o r t a n t  v r h i c h  a , r e  c o n n e c t e d  t o  e c o n o m i c  p r o s p e r i t y  ( e .  g .  
m i n i n g  m a t e r i a l s ,  b u i l d i n g  m a t e r i a l s ,  e t c . ) .  ( F i g u r e  3 )  
- - T h e  l o w e r  l e v e l  o f  i n v e s t m e n t s  i n  t h e  i n f r a s t r u c t u r e  i n  
t h e  e i g h t i e s  s h o w s  t h a t  t h e  g o v e r n m e n t ' s  p r i o r i t y  i s  r a t h e r  t o  
m a i n t a i n  t h i n g s  t h a n  t o  a l t e r  i t s  t h i n k i n g  a n d  h e n c e  i t  r a n k s  
f r e i g h t  t r a n s p o r t  u n f a v o u r a b l e .  
- To c o m p e n s a t e  f o r  t h e  l a c k  o f  c e n t r a l  e f f o r t s  i n  t h e  
i n t e r e s t  o f  i n d u s t r y ,  t h e  g o v e r n m e n t  m u s t / w i l l  g i v e  m o r e  r o o m  
f o r  m i c r o - i n i t i a t i v e s ,  i . e . ,  f o r  c o m p a n y  l e v e l  a c t i t i v i t e s .  T h e  
l o g i s t i c s  c o n c e p t  c a n  h e l b  i m p r o v e  t h e  r e l a t i v e  c o r n p e + , i i i v e n e s s  
o f  i n d i v i d u a l  f i r m s  a n d ,  h o p e f u l l y ,  t h e  w h o l e  a r e a  i n  t h e  
f u t u r e .  
FIGURE 5  
FRE1ckl-f ~ A N S I ' O R ~ '  EiY COMMODITY GROUP 
mar 9.3% 
R&LI 5.3% 
Bud- MnLn'rlr 
243% 
In lcrms of Ions 
1 . 2 . 2 .  C o n t a i n e r i z a t i o n  i n  G o o d s  T r a n s p o r t  
T h e  f i r s t  s t e p s  t o w a r d s  c o n t a i n e r i z a t i o n  i n  H u n g a r y  w e r e  
t a k e n  i n  t h e  f i r s t  h a l f  o f  t h e  5 0 s .  S m a l l  c o n t a i n e r s  w e r e  
w i d e l y  u s e d  u n t i l  t h e  7 0 s ,  when  t h e y  VJere r e p l a c e d  by t h e  
b i g g e r  a n d  m o r e  m o d e r n  m e d i u m - s i z e  c o n t a i n e r s .  T h e  a p p e a r e n c e  
o f  t h e  l a t t e r  d a t e s  b a c k  t o  t h e  s e c o n d  h a l f  o f  t h e  6 0 s ,  b u t  
t h e i r  r e g u l a r  u s e  s t a r t e d  i n  1 9 7 0 - 7 1 .  
T h e  f i r s t  l a r g e  c o n t a i n e r s  a p p e a r e d  i n  H u n g a r y  a t  t h e  
b e g i n n i n g  o f  1 9 6 9 ,  H u n g a r o f r u c t  a n d  Monimpex  b e i n g  t h e  
p i o n e e r s .  T h e  n a t i o n a l  t r a n s c o n t a i n e r  t r a f f i c  s t a r t e d  i n  
1 9 7 3 - 7 4  b e t w e e n  t h e  c i t i e s  B u d a p e s t ,  M i s k o l c  a n d  D e b r e c e n .  I t  
g r a d u a l l y  e x p a n d e d  a n d  i n  1 9 8 7  t h e r e  w e r e  s e v e n t e e n  c o n t a i n e r  
o p e r a t i n g  p l a c e s .  
S t r u c t u r a l l y ,  c o n t a i n e r i z a t i o n  i s  b a s e d  o n  M A V  ( H u n g a r i a n  
R a i l w a y  C o m p a n y ) , .  w h o s e  t r a n s p o r t a t i o n  o f f i c e  r e p r e s e n t s  a n d  
d i r e c t s  i t  n a t i o n a l l y  a n d  i n t e r n a t i o n a l l y .  M A V  i s  a  f o u n d i n g  
member  o f  I n t e r c o n t a i n e r ,  a n d  r e p r e s e n t s  H u n g a r y  i n  t h e  SZPK, 
t h e  c o n t a i n e r  a g g r e e m e n t  o f  C t l M E C O N  c o u n t r i e s .  
I n  g e n e r a l ,  we c a n  s t a t e  t h a t  a t  s h o r t  d i s t a n c e s  t h e  
c o n t a i n e r  i s  n o t  c o m p e t i t i v e  w i t h  t r a d i t i o n a l  r o a d  t r a n s p o r t .  
T h e  t r a n s p o r t a t i o n  o f  c o n t a i n e r s  e x c l u s i v e l y  o n  r o a d  i s  i n  m o s t  
c a s e s  n o t  e c o n o m i c a l  b e c a u s e  o f  t h e  o v e r w e i g h t .  T h e  l o n g e s t  
n a t i o n a l  t r a n s p o r t  r o u t e  i n  H u n g a r y ,  e i t h e r  r o a d  o r  r a i l ,  d o e s  
n o t  e x c e e d  7 0 0  km. A s s e s s i n g  t h e  d i s t a n c e s  b e t w e e n  v a r i o u s  
c o o p e r a t i n g  e c o n o m i c  a r e a s  we h a v e  s e e n  t h a t  t h e  a v e r a g e  
t r a n s p o r t  d i s t a n c e  by  r a i l ,  d e p e n d i n g  o n  t y p e  o f  w a g o n s ,  i s  
b e t w e e n  1 3 0 - 1 6 0  km. C o n s i d e r i n g  t h a t  t h e  v o l u m e  o f  a  t r u c k  a n d  
a  c o n t a i n e r  i s  a p p r o x i m a t e l y  t h e  s a m e ,  a t  s u c h  a  d i s t a n c e  
c o n t a i n e r  t r a n s p o r t a t i o n  t ~ i l l  m o s t  p r o b a b l y  p r o v e  i n f e r i o r  t o  
t r u c k i n g  o n  t h e  t r a n s p o r t a t i o n  m a r k e t .  W i t h i n  t h i s  d i s t a n c e  
t h e r e  a r e  n o  g e o g r a p h i c  o b s t a c l e s  t o  h i n d e r  r o a d  t r a f f i c .  T h i s  
way g e o g r a p h i c  f a c t o r s  i n  H u n g a r y  h e l p  t o  r e l e g a t e  
c o n t a i n e r i z a t i o n  t o w a r d  t h e  f i e l d  o f  i n t e r n a t i o n a l  
t r a n s p o r t a t i o n .  N e v e r t h e l e s s ,  among  t h e  l o c a l  p e c u l i a r i t i e s  , i t  
s h o u l d  b e  m e n t i o n e d  t h a t  i n  t h e  c a s e  o f  s h i p m e n t s  t o  t h e  West 
c o n t a i n e r  t r a n s p o r t  i s  c h o s e n  p a r t l y  n o t  o n  e c o n o m i c  g r o u n d s ,  
b u t  b e c a u s e  i t  i s  s t i p u l a t e d  i n  t h e  c o n t r a c t .  
A l t h o u g h  i t  w a s  d e c l a r e d  a l r e a d y  i n  1 9 6 8  t h a t  t h e  
i n t r o d u c t i o n  o f  c o n t a i n e r i z a t i o n  m e e t s  t h e  i n t e r e s t s  o f  o u r  
n a t i o n a l  e c o n o m y ,  i t s  w i d e  u s e  w a s  h i n d e r e d  by  s e v e r a l  f a c t o r s .  
- I n  p r i n c i p l e ,  t h e  g r e a t e s t  m o t i v a t i o n  t o  u s e  c o n t a i n e r s  c o m e s  
t h r o u g h  t h e  r e q u i r e m e n t  o f  p r o f i t a b i l i t y .  I n  t h e  s h o r t  r u n ,  
h o w e v e r ,  i t  i s  n o t  s u r p r i s i n g  t h a t  s u c h  s a v i n g s  a r e  n o t  
s i g n i f i c a n t .  
- I n  o r d e r  t o  a d o p t  c o n t a i n e r i z a t i o n ,  a  r e l a t i v e l y  h i g h  
o n e - t i m e  i n v e s t m e n t  i s  r e q u i r e d  o n  t h e  u s e r ' s    art. L e t  u s  
r e c a l l  t h a t  t h e  w h o l e  l o a d i n g  s y s t e m  m u s t  b e  d e v e l o p e d  t o  s u i t  
i t s  p u r p o s e .  E v e n  t h o u g h  a t  t h e  n a t i o n a l  e c o n o m y  l e v e l  t h e  
s a v i n g s  i n  l a b o u r  a n d  o t h e r  c o s t s  a r e  h u g e ,  t h e  c o n f l i c t i n g  
i n t e r e s t s  o f  t h e  c o m p a n i e s  d o  n o t  a l w a y s  m a k e  i t s  r e a l i z a t i o n  
p o s s i b l e .  
- M o d e r n  t r a n s p o r t a t i o n  t e c h n o l o g y  w a s  e n c o u r a g e d  by s t a t e  
s u b s i d i e s  i n  a l l  E u r o p e a n  c o u n t r i e s  e x c e p t  H u n g a r y .  
C o n t a i n e r i z a t i o n  i s  a  " v e n t u r e "  s u p p o r t e d  i n  p r i n c i p l e  by 
H u n g a r y ' s  e c o n o m i c  p o l i c y  a n d  f i n a n c e d  b y  M A V .  
- I n  H u n g a r y ,  t h e  t r a d i t i o n a l  t r a n s p o r t  t e c h n o l o g y  i s  a l s o  
e n c o u r a g e d  by t h e  r e g u l a t i o n  o f  p r i c e s .  As a n  a l t e r n a t i v e  i t  
w o u l d  b e  p o s s i b l e  t o  r e d i s t r i b u t e  t h e  i n c o m e  o f  t h e  r a i l w a y  
a m o n g  o t h e r  k i n d s  o f  t r a n s p o r t ,  t h u s  e n c o u r a g i n g  t r a n s p o r t e r s  
t o  a d o p t  c o n t a i n e r i z a t i o n .  
I n  1 9 8 6 ,  a l t o g e t h e r  1 3 3 , 9 0 7  T E U  l o a d e d  c o n t a i n e r s  were 
t r a n s p s o r t e d  by  M A V  a s  p a r t  o f  t h e  i n t e r n a t i o n a l  t r a n s p o r t a t i o n  
o f  l a r g e  c o n t a i n e r s ,  o n l y  1 3 , 5 2 2  T E U  ( 1 0 , 1 % )  o f  w h i c h  were 
t r a n s i t  t r a f f i c .  Due  t o  o u r  g e o g r a p h i c a l  s i t u a t i o n ,  t h e  t r a n s i t  
f i g u r e  c o u l d  b e  h i g h e r .  
1.3.  D i s t r i b u t i o n  C h a n n e l s  a n d  P a t t e r n s  
1 . 3 . 1 .  T h e  P r i n c i p a l  S c h e m e  a n d  R e a l i z a t i o n  o f  t h e  D i s t r i b u t i o n  
S y s t e m  
T h e  f l o w  o f  g o o d s  a n d  m a t e r i a l s  i s  p r e s e n t e d  i n  F i g u r e  6 .  
T h e  d i f f e r e n t  s e c t i o n s  o f  t h i s  p r o c e s s  w i l l  b e  a n a l y z e d  b e l o w .  
T h e  l o g i s t i c s  t a s k s  o f  t h e  c o u n t r y  a r e  c a r r i e d  o u t  m a i n l y  
by  s t a t e  c o m p a n i e s ;  t h e  r o l e  o f  s m a l l  p r i v a t e  e n t e r p r i s e s  i s  
s h a r p l y  i n c r e a s i n g  b u t  s t i l l  v e r y  l i m i t e d .  
I n p u t s  o f  t h e  n a t i o n a l  e c o n o m y  c o m e  e i t h e r  f r o m  e x t r a c t i n g  
i n d u s t r i e s  ( m i n i n g )  o r  f r o m  f o r e i g n  t r a d e  ( i m p o r t )  - m i n i n g  a n d  
i m p o r t i n g  o r g a n i z a t i o n s  c a r r y  o u t  t h e  t a s k  o f  p r i m a r y  
l o g i s t i c s .  
H u n g a r y  i s  r a t h e r  p o o r  i n  n a t u r a l  r e s o u r c e s ,  a n d  t h e r e f o r e  
m i n i n g  i s  a  s m a l l  b u t  i m p o r t a n t  b r a n c h  o f  o u r  i n d u s t r y .  T h i s  
b r a n c h  c o n s i s t s  m a i n l y  o f  l a r g e  c o m p a n i e s :  e i g h t  ( r e g i o n a l l y  
o r g a n i z e d )  c o m p a n i e s  i n  c o a l  m i n i n g ,  o n e  l a r g e  t r u s t  f o r  o i l  
e x t r a c t i o n  ( m a n u f a c t u r i n g  o f  o i l  p r o d u c t s  a l s o  b e l o n g  t o  t h i s  
t r u s t ) ,  o n e  t r u s t  f o r  b a u x i t  ( a l s o  v e r t i c a l l y  i n t e g r a t e d  w i t h  
a l u m i n i u m  m a n u f a c t u r i n g  c a p a c i t i e s ) ,  o n e  l a r g e  c o m p a n y  f o r  
o t h e r  o r e s .  T h e s e  c o m p a n i e s  a r e  h e a v i l y  c o n t r o l l e d  by t h e  
s t a t e .  
As f o r  i m p o r t s ,  t h e y  c o m e  e i t h e r  t h r o u g h  s p e c i a l i z e d  t r a d e  
c o m p a n i e s  o r  by d i r e c t  i m p o r t s  by m a n u f a c t u r i n g  c o m p a n i e s  
t h e m s e l v e s .  T h e r e  were a b o u t  4 0  f o r e i g n  t r a d e  c o m p a n i e s  i n  1 9 8 7  
( a l l  o f  w h i c h  d e a l s  a l s o  w i t h  e x p o r t s ) ,  m o s t  o f  t h e m  
s p e c i a l i z e d  i n  s o m e  b r a n c h  o f  i n d u s t r y  ( e . g .  c h e m i c a l s ,  s t e e l  & 
i r o n ,  w o o d ,  p a p e r  & p u l p ,  e t c . ) ,  w h i l e  a  f e w  h a v e  g e n e r a l  
p r o f i l e .  T h e  r i g h t  t o  i m p o r t  o f  m a n u f a c t u r i n g  c o m p a n i e s  a n d  
a l s o  t h e  s p e c i a l i z e d  s u p p l y  c o m p a n i e s  i s  d i r e c t l y  t h e  
d e v e l o p m e n t  o f  t h e  e i g h t i e s ;  b e f o r e  t h a t  t h e  s t a t e  m o n o p o l y  o f  
f o r e i g n  t r a d e  w a s  f u l l y  c a r r i e d  o u t  by  s p e c i a l i z e d  c o m p a n i e s ,  
a n d  by a  l i m i t e d  n u m b e r  o f  l i c e n s e d  i n d u s t r i a l  f i r m s .  
( F I G U R E  5 )  
As f o r  t h e  i n t e r n a l  s u p p l y  o f  t h e  m a n u f a c t u r i n g  s e c t o r ,  i t  
t a k e s  p l a c e  m a i n l y  t h r o u g h  d i r e c t  c o n t a c t s  b e  t w e e n  
m a n u f a c t u r i n g  c o m p a n i e s .  H o w e v e r ,  s p e c i a l i z e d  s u p p l y  c o m p a n i e s  
o f  p r o d u c t i o n  g o o d s  a l s o  p l a y  a n  i m p o r t a n t  r o l e  - t h e s e  
c o m p a n i e s  b u y  g o o d s  f r o m  o t h e r  m a n u f a c t u r e r s  o r  i m p o r t  a n d  
s e r v e  m a i n l y  t h o s e  c o m p a n i e s  w h i c h  h a v e  s p o r a d i c  o r  s m a l l  
v o l u m e  d e m a n d  f o r  t h e  p a r t i c u l a r  g o o d s  ( e . g . ,  t h o s e  w h i c h  d o  
n o t  r e a c h  t h e  l o w e r  l i m i t  o f  p r o d u c t i o n  l o t  o f  t h e  
m a n u f a c t u r e r ) .  
T A B L E  8 
T h e  S a l e s  R e l a t i o n s  o f  I n d u s t r i a l  C o m p a n i e s  a n d  C o o p e r a t i v e s  
( C u r e n t  p r i c e s ,  p e r c e n t a g e )  
S a l e s  r e l a t i o n s  ( s e c t o r s )  1 9 7 5  1 9 8 0  1 9 8 7  
I n d u s t r i a l  c o m p a n i e s  3 4 , 8  3 4 , 9  3 8 , 4  
S u p p l y  c o m p a n i e s  f o r  
p r o d u c t i o n  g o o d s  1 0 , 4  1 3 , 4  1 0 , 3  
F i n a l  o u t p u t  5 2 , 8  4 9 , 3  5 0 , 3  
o f  w h i c h :  C o n s u m p t i o n  2 5 , 7  2 3 , 8  2 3 , 4  
I n v e s t m e n t s  3 , 2  2 , 9  2 , 8  
F o r e i g n  t r a d e  2 3 , 9  2 2 , 6  2 4 , l  
O t h e r s  2 , o  2 , 4  1 , o  
T o t a l  1 0 0 , O  1 0 0 , O  1 0 0 , O  
FIGURE 6  
P r i n c i p l e  s c h e m e  o f  t h e  d i s t r i b u t i o n  c h a n n e l s  i n  H u n g a r y  
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L-* t r a d e  c o l n r . : n i c s  4 f x  /- #\ C O I ~ ~ I ~ I I  i e 5  
A 
I 
As i t  c a n  b e  s e e n  f r o m  T a b l e  7 ,  h a l f  o f  t h e  i n d u s t r i a l  
p r o d u c t i o n  \ / i l l  b e  u s e d  a n d  p r o c e s s e d  b y  i n d u s t r i a l  c o m p a n i e s  
a n d  o n l y  2 0  p e r c e n t  o f  t h i s  t u r n o v e r  i s  o r g a n i z e d  by 
s p e c i a l i z e d  b / h o l e s a l e  c o m p a n i e s .  T h i s  r a t i o  s e e m s  v e r y  s t a b l e  
a l t h o u g h  s o m e  f l u c t u a t i o n s  h a p p e n e d  d u r i n g  t h e  l a s t  d e c a d e .  
F i n a l  c o n s u m p t i o n  h a s  t w o  d i r e c t i o n s :  e x p o r t  a n d  
c o n s u m e r s .  E x p o r t  c a n  b e  d i r e c t  f r o m  m a n u f a c t u r e r s  o r  c a n  g o  
t h r o u g h  t h e  s p e c i a l i z e d  f o r e i g n  t r a d e  c o m p a n i e s .  C o n s u m e r s  c a n  
b u y  e i t h e r  f r o m  m a n u f a c t u r e r s  o r  f r o m  r e t a i l  ( o r  d e n i g r o s s )  
c o m p a n i e s ;  w h o l e s a l e r s  a r e  u s u a l l y  o r g a n i z e d  o n  a  t e r r i t o r i a l  
b a s i s .  T a b l e  7 g i v e s  a n  o v e r v i e r , /  a n d  c o m p a r i s o n  o f  t o t a l  s a l e s  
a n d  i n v e n t o r i e s  o f  t h e  v a r i o u s  o r g a n i z a t i o n s .  
T A B L E  9 
W e i g h t  o f  v a r i o u s  b r a n c h e s  i n  t h e  H u n g a r i a n  l o g i s t i c s  s y s t e m  
B r a n c h e s  T o t a l  s a l e s  T o t a l  I n v e n t o r i e s  
B i l l i o n  Fts % B i l l i o n  Fts % 
- -  
I n d u s t r y  ( w i h t o u t  f o o d )  971 .4  
Food i n d u s t r y  217.8  
A g r i c u l t u r e  242.1  
I n t e r n a l  t r a d e  980.6  
Supply  companies 327.6  
bJholesa1e 1 6 3 . 5  
Derni g r o s s  77 .6  
R e t a i  1 41 2 .0  
F o r e i g n  t r a d e  
I m p o r t s  390.5  
E x p o r t s  414.5  
O t h e r  b r a n c h e s  630.6  
T o t a l :  3 .457 .0  100 .0  654 .5  1 0 0 . 0  
1 . 3 . 2 .  Some C h a r a c t e r i s t i c s  o f  T r a d e  C h a n n e l s  
D i s t r i b u t i o n  s t r u c t u r e  i n  H u n g a r y  c a n  b e  c h a r a c t e r i z e d  
f i r s t  o f  a l l  by t h e  e x i s t e n c e  o f  a  v e r y  l i m i t e d  n u m b e r  o f  
w h o l e s a l e  c o m p a n i e s .  From t h e  t h r e e  m a i n  g r o u p s  o f  w h o l e s a l e  
f i r m s ,  w h i c h  a r e  s p e c i a l i z e d  i n  f o r e i g n  t r a d e ,  c o n s u m e r  g o o d s  
a n d  p r o d u c t i o n  g o o d s ,  we a r e  d e a l i n g  o n l y  w i t h  t h e  l a t t e r  t w o  
b e c a u s e  t h e y  h a v e  a  d e c i s i v e  i m p o r t a n c e  f r o m  t h e  i n t e r n a l  
l o g i s t i c s  p o i n t  o f  v i e w .  
S i n c e  1 9 6 8  t h e  c o m p a n i e s  h a v e  h a d  t h e  o p p o r t u n i t y  t o  
c h o o s e  f r e e l y  t h e i r  p a r t n e r s  i n  t h e  d o m e s t i c  m a r k e t .  ( A f t e r  
s t e p  by s t e p  l e g a l  a m e n d m e n t s ,  t h i s  i s  t h e  g e n e r a l  r u l e  f r o m  
1 9 8 8 i n  f o r e i g n  t r a d e  a s  w e l l . )  I n  s p i t e  o f  t h e s e  l e g a l  
p o s s i b i l i t i e s  t h e  c u r r e n t  s p e c i a l i z a t i o n  by t y p e  o f  p r o d u c t s  o f  
w h o l e s a l e  c o m p a n i e s  s e r v e d  a s  a  b a r r i e r  a g a i n s t  r e a l  f r e e d o m  t o  
c h o o s e  p a r t n e r s .  T h i s  m e a n s  t h a t  i n  a l m o s t  a l l  o f  t h e  
p r o d u c t i n  g o o d s  w h o l e s a l e r s  p r e s e r v e d  t h e i r  o r i g i n a l  p r o d u c t  
p r o f i l e .  I n  a d d i t i o n  t o  t h i s  t h e  h i g h  d e g r e e  o f  m o n o p o l i z a t i o n  
c h a n g e d  o n l y  v e r y  s l o w l y  i n  t h e  l a s t  d e c a d e s .  H e n c e  t h e  n u m b e r  
o f  c o m p a n i e s  r e m a i n e d  p r a c t i c a l l y  u n c h a n g e d .  ( T a b l e  13) 
T A B L E  1 0  
Number o f  T r a d e  C o m p a n i e s  
( W i t h o u t  t r a d i n g  a n d  c a t e r i n g  s e r v i c e  c o m p a n i e s )  
W h o l e s a l e  t r a d e  o f  
p r o d u c t i o n  g o o d s  8  5  8  0 
l J h o l e s a l e  t r a d e  o f  
c o n s u m e r  g o o d s  4  8  4  7  
R e t a i l  T r a d e  6 6 5  4 4 7  
I t  m u s t  b e  a d m i t t e d  t h a t  b e n e a t h  o f  t h i s  r i g i d  
o r g a n i z a t i o n a l  s t r u c t u r e  t h e  r e a l  a c t i v i t i e s  o f  t h e s e  f i r m s  
s h o w  a  b e t t e r  s i t u a t i o n .  
- F i r s t ,  b e c a u s e  t h e  d e m a r c a t i o n  b e t w e e n  w h o l e s a l e  a n d  r e t a i l  
a c t i v i t i e s  a r e  n o t  s t r i c t l y  e s t a b l i s h e d :  r e t a i l  c o m p a n i e s  s e l l  
f o r  o t h e r  r e t a i l  f i r m s .  T h e  s o - c a l l e d  d e m i g r o s s  t r a d e  a c c o u n t s  
f o r  a b o u t  2 2  p e r  c e n t  o f  r e t a i l  n e t  s a l e s .  
- S e c o n d ,  t h e  w h o l e s a l e r s  o f  c o n s u m e r  g o o d s  s t a r t e d  t o  
e s t a b l i s h  t h e i r  own r e t a i l  s h o p s .  To a  l e s s e r  e x t e n t  t h e  s a m e  
c a n  b e  m e n t i o n e d  a b o u t  t h e  w h o l e s a l e r s  o f  p r o d u c t i o n  g o o d s  
( p r o d u c t i o n  s u p p l y  c o m p a n i e s ) .  
T A B L E  1.1 
S i z e  D i s t r i b u t i o n  o f  I n t e r n a l  T r a d e  C o m p a n i e s  A c c o r d i n g  t o  
Number  o f  E m p l o y e e s  i n  1 9 3 5  
S i z e  g r o u p s  o f  Number o f  c o m p a n i e s  Number o f  e m p l o y e e s  
e m p l o y e e s  u n i t  % p e r s o n  % 
2 5 0 1  - 1 6  2 . 6  7 4 3 2 9  1 7 . 8  
T o t a l  6 2 1  1 0 0 . 0  4 1 8 2 1 3  1 0 0 . 0  
A c c o r d i n g  t o  T a b l e  1 1 ,  2 0  p e r  c e n t  o f  b i g g e s t  i n l a n d  t r a d e  
c o m p a n i e s  a c c o u n t s  f o r  a b o u t  5 0  p e r  c e n t  o f  e m p l o y e e s .  T h e  
a b o v e  f i g u r e  d o e s n ' t  c o n t a i n  t h e  d a t a  o f  p r i v a t e  r e t a i l  t r a d e .  
T h e  p r i v a t e  s e c t o r  s t i l l  c a n n o t  e n g a g e  i n  w h o l e s a l e  
a c t i v i t y  by l a w .  T h e  5 . t r o n g  c o n c e n t r a t i o n  o f  s i z e  d i s t r i b u t i o n  
i s  m a i n l y  d u e  t o  t h i s .  
From t h e  l o g i s t i c s  p o i n t  o f  v i e w  i t  i s  w o r t h  m e n t i o n i n g  
t h a t  t h e  n u m b e r  o f  s h o p s  a n d  c a t e r i n g  u n i t s  i n c r e a s e d  f r o m  
6 5 , 6 7 5  t o  8 0 , 7 3 1  i n  t h e  l a s t  d e c a d e  d u e  t o  t h e  g r o w t h  o f  t h e  
p r i v a t e  s e c t o r .  
A l t h o u g h  t h e  p r i v a t e  s e c t o r  b e c a m e  r e l a t i v e l y  g r e a t  
r e g a r d i n g  t h e  n u m b e r  o f  r e t a i l  o u t l e t s ,  t h e i r  s h a r e  i n  
r e t a i l i n g  s a l e s  a r e  s t i l l  l o w .  A c c o r d i n g  t o  e x p e r t  j u d g e m e n t s  
i t  c o u l d  b e  b e l o w  1 0  p e r c e n t  o f  t o t a l  s a l e s .  ( D a t a  a r e  n o t  
a v a i l a b l e  i n  H u n g a r i a n  s t a t i s t i c s . )  
I n v e n t o r i e s  p l a y  a n  i m p o r t a n t  r o l e  i n  t h e  p h y s i c a l  a s s e t s  
o f  i n t e r n a l  t r a d e .  ( T a b l e  1 1 )  P r o d u c t i o n  g o o d s  d i s t r i b u t i o n  
n e e d s  m o r e  t h a n  t w i c e  a s  much i n v e n t o r i e s  t h a n  g r o s s  f i x e d  
a s s e t s .  I t  c o u l d  b e  e x p l a i n e d  by t h e  h i g h e r  l e v e l  o f  t h e  
s o - c a l l e d  " t r a n s i t "  o p e r a t i o n  w h i c h  m e a n s  t h a t  t h e  p r o d u c t  
i t s e l f  w i l l  n o t  t o u c h  t h e  w a r e h o u s i n g  d e p o t  o f  t h e  s u p p l i e r  
c o m p a n y .  A n o t h e r  r e a s o n  i s  t h a t  p r o d u c t i o n  g o o d s  a n d  c o n s u m e r  
g o o d s  a r e  d i f f e r e n t  c o n c e r n i n g  t h e i r  n e e d s -  f o r  s t o r i n g ,  
d i s p l a y i n g ,  e t c .  f a c i l i t i e s :  t h e  l a t t e r  n e e d  m o r e  e x p e n s i v e  
r e a l  e s t a t e .  
T A B L E  1 2  
C o m p o s i t i o n  o f  P h y s i c a l  A s s e t s  i n  I n t e r n a l  T r a d e  ( c u r r e n t  p r i c e s )  
/ 1 9 8 7 /  
G r o s s  f i x e d  I n v e n -  T o t a l  
a r e a s  t o r i e s  
B i l l i o n  Fts % B i l l i o n  Fts % Bill.Fts % 
- - 
P r o d u c t i o n  g o o d s  
d i s t r i b u t i o n  
C o n s u m e r  g o o d s  
d i s t r i b u t i o n  
T o t a l  1 0 9 , l  1 0 0 , O  1 6 8 , 4  1 0 0 , O  2 7 7 , 5  1 0 0 , O  
E a r l i e r  we h a v e  s e e n  t h a t  a b o u t  o n e - f o u r t h  o f  i n d u s t r i a l  
s a l e s  g o  f o r  f i n a l  c o n s u m p t i o n .  ( T a b l e  13 Now b/e c a n  h a v e  a  
l o o k  a t  t h e  o p p o s i t e  s i d e .  \!ha a r e  t h e  m a i n  s u p p l i e r s  o f  
c o n s u , n z r  g o o d s  w h o l e s a l e  a n d  r e t a i l  c o m p a n i e s ?  ( T a b l e  1 ) 
T A B L E  j.3 
P u r c h a s i n ~  S o u r c e s  o f  C o n s u m e r  G o o d s  T r a d e  ( C u r r e n t  C o n s u m e r  
P r i c e s ,  1 9 8 7 )  
Food b e v e r a g e s  C l o t h i n g  O t h e r  i n d u s t r i a l  T o t a l  
B i l l i o n  Ft % Bi l l .F t  % B i l 1 . h  goods % Bi l l .F t  % 
I n d u s t r y  213,7  7 8 , s  51',9 7 8 , l  1 5 5 , 2  4 6 , 9  420,B 6 1 , 9  
A g r i c u l t u r e  1 1 , 9  4 , 4  - - 7  , 2  2 , 2  1 9 , l  2 : 8  
F o r e i g n  t r .  1 0 , 4  3,O 1 9 , 8  2 5 , 5  6 3 , 6  1 9 , 3  9 3 , 8  13:s' 
P r o d u c t i o n  goods 
s u p p l i e r s  8:O 2 , 9  1: 9  2 , s  7 7 , 4  2 3 , 4  8 7 , 3  1 2 , 8  
O t h e r s  2B,2 1 0 , 4  3 , 8  4 , 9  2 7 , 2  8 , 2  5 9 , 2  8 , 7  
T o t a l :  272 ,2  100,O 7 7 , 4  100,O 3 3 0 , 6  100,O 6 6 0 , 2  100,O 
Of c o u r s e ,  i n d u s t r y  w i t h  i t s  t o t a l  6 1 . 9  p e r c e n t  s h a r e  i s  
t h e  m o s t  i m p o r t a n t  s o u r c e .  a u t  i n  t h e  s e c o n d  p l a c e  i s  i m p o r t s ,  
e s p e c i a l l y  i n  c l o t h i n g  a r t i c l e s  a n d  o t h e r  i n d u s t r i a l  g o o d s .  
T h e r e  a r e  many g o o d s  w h i c h  i n  t h e  s a m e  f o r m  c a n  b e  b o t h  
i n d u s t r i a l  a n d  c o n s u m e r  p r o d u c t s .  As t h e  e a r l i e r  b o u n d a r i e s  
r e g a r d i n g  m a r k e t i n g  c h a n n e l s  o f  p r o d u c t i o n  g o o d s '  s u p p l i e r s  
c o l l a p s e d  t h e y  s t r e n g t h e n e d  t h e i r  e f f o r t s  t o  g e t  a  m a r k e t  s h a r e  
o f  c o n s u m e r  g o o d s  t u r n o v e r  a s  w e l l .  T h e y  s h o w  s a m e  p r o g r e s s  i n  
t h i s  r e s p e c t .  
I n v e n t o r i e s  h a v e  a  h i g h e r  p r o p o r t i o n  o f  c a p i t a l  t i e d  u p  i n  
d i s t r i b u t i o n .  As a  r e s u l t ,  i n v e n t o r y  t u r n o v e r  d e t e r m i n e s  t h e  
e f f i c i e n c y  o f  t h i s  a r e a  t o  a  g r e a t  e x t e n t .  A c c o r d i n g  t o  t h e  
t r e n d s ,  t h e  c o n s u m e r  g o o d s  s e c t o r  n e e d s  l e s s  a n d  l e s s  
i n v e n t o r i e s  co rnpa red  t o  s a l e s .  ( T a b l e  l k  ) The e c o n o m i c  r e f o r m  
a t  t h e  e n d  o f  t h e  s i x t i e s  e m p h a s i z e d  c a p i t a l  e f f i c i e n c y  f o r  
c o m p a n i e s .  Hence  t h e  i n v e n t o r y  t u r n o v e r  s p e e d e d  u p  i n  t h e  
s e v e n t i e s .  I n  t h e  e i g h t i e s ,  t h i s  t r e n d  s l o w e d  down b e c a u s e  o f  
t h e  r e c e s s i o n  i n  t h e  w h o l e  economy a n d  i t  i s  g e t t i n g  c l o s e r  t o  
t h e  n a t u r a l  l i m i t s  o f  s p e e d  ( i n v e n t o r y  t u r n o v e r ) .  
TABLE 1 4  
I n v e n t o r y  a n d  I n v e n t o r y  T u r n o v e r  o f  Consumer  Goods  T r a d e  
( C u r r e n t  c o n s u m e r  p r i c e s )  
R e t a i l i n g  Wholesal ing T o t a l  
Year I nven to ry  I nven to ry  I nven to ry  I n v e n t o r y  I nven to ry  I nven to ry  
B i l l  .Fts Turnover days B i l l  .Fts Turno. days B i l l  s  . Turno. days 
197 0  16,5 4  7  15,7 38 32,2 8  5  
1975 20,3 3  9  19,5 3  3  39,8 7  2  
1980 32,3 37 25 ,O 2  6  57,3 6  3  
1985' 46 , l  36 41,3 28 87,4 6 4  
1987 44,O 3  3  44,8 26 88,8 5 9  
As i n  t h e  w h o l e  e c o n o m y ,  i n  t h e  d i s t r i b u t i o n  c h a n n e l s  a s  
w e l l  a n  immense c h a n g e  b e g a n  i n  1 9 8 9 .  A new a s s o c i a t i o n  l a w  i s  
i n  f o r c e  a n d  new f o r m s  o f .  t r a d e  c o m p a n i e s  a r e  e m e r g i n g .  
A c c o r d i n g  t o  t h e s c  r e c e n t  d e v e l o p m e n t s  a t  t h e  e n d  o f  M a r c h  
1 9 8 9 ,  1 0 5 1  i n t e r n a l  t r a d e  c o m p a n i e s  a n d  1 2 5  f o r e i g n  t r a d e  
c o m p a n i e s  e x i s t e d  o f  a  t o t a l  o f  1 1 7 6  t r a d i n g  c o m p a n i e s .  M o s t  o f  
t h e  new f i r m s  c h o s e  t h e  L i m i t e d  L i a b i l i t y  C o r p o r a t i o n  f o r m  ( 2 4 0  
o f  t h e  t o t a l ) .  The d r a m a t i c  c h a n g e s  i n  t h e  n u m b e r  o f  c o m p a n i e s  
w i l l  i n f l u e n c e  t r a d e  r e l a t i o n s  ( t u r n o v e r )  o n l y  l a t e r .  
1 . 4 .  W a r e h o u s i n g ,  m a t e r i a l s  h a n d l i n g  a n d  p a c k a g i n g  
D u r i n g  t h e  e x t e n s i v e  p e r i o d  o f  H u n g a r y ' s  e c o n o m i c  
d e v e l o p m e n t  s t o r a g e  w a s  c o n s i d e r e d  a n  u n p r o d u c t i v e  a c t i v i t y  o n  
t h e  g r o u n d s  t h a t  s t o r a g e  d o e s  n o t  a d d  t o  u s e  v a l u e  b u t  
c o n s i d e r a b l y  a d d s  t o  c o s t s .  
I n  t h e  f i e l d  o f  t e c h n o l o g i c a l  d e v e l o p m e n t  t h e  e m p h a s i s  w a s  
o n  b a s i c  t e c h n o l o g i c a l  a c t i v i t i e s ,  w h i l e  t h e  d e v e l o p m e n t  o f  
s t o r a g e  - l i k e  t h a t  o f  o t h e r  i n f r a s t r u c t u r a l  e l e m e n t s  - w a s  
r g l e g a t e d  t o  t h e  b a c k g r o u n d .  T h i s  c o n c e p t i o n  i s  w e l l  r e f l e c t e d  
b y  t h e  f a c t  t h a t  d u r i n g  t h e  f i f t i e s ,  a l t h o u g h  m o r e  t h a n  
o n e - t h i r d  o f  t h e  s t o r a g e  c a p a c i t y  w a s  d e s t r o y e d  d u r i n g  N o r l d  
War 11, h a r d l y  a n y  new w a r e h o u s e s  were b u i l t  a n d  t o d a y  l e s s  
t h a n  7 %  o f  s t o r a g e  c a p a c i t y  o r i g i n a t e s  f r o m  t h a t  p e r i o d .  
A c c o r d i n g  t o  d a t a  o n  w a r e h o u s e  c a p a c i t y  c o m p i l e d  i n  1 9 5 0 ,  
s t o r a g e  c a p a c i t y  o f  H u n g a r y  a m o u n t e d  t o  5 6 0 , 0 0 0  w a g o n s ,  a n d  i n  
1 9 6 0  t o  8 6 0 , 0 0 0  w a g o n s .  I n  t e n  y e a r s  t h e  c a p a c i t y  i n c r e a s e d  
o n l y  by  5 3 %  w h i l e  i n  t h e  s a m e  t e n  y e a r s  i n d u s t r i a l  p r o d u c t i o n  
i n c r e a s e d  b y  1 6 7 % ,  c o n s t r u c t i o n  a c t i v i t y  by  1 1 8 % ,  r e t a i l - t r a d e  
t u r n o v e r  by  9 5 % ,  f o r e i g n - t r a d e  t u r n o v e r  b y  1 8 7 % ,  a n d  f r e i g h t  
t o n / k i l o m e t r e  p e r f o r m a n c e  b y  1 5 6 % .  
L a r g e r  s t o r a g e - c o n s t r u c t i o n  p r o j e c t s  were s t a r t e d  i n  t h e  
s i x t i e s ,  a n d  m o r e  c o n s i d e r a b l e  d e v e l o p m e n t  c a m e  w i t h  t h e  
i n v e s t m e n t  p o l i c y  o f  t h e  s e v e n t i e s .  I n  H u n g a r y ,  2 4 %  o f  t h e  
t o t a l  s t o r a g e  a r e a  w a s  e s t a b l i s h e d  b e t w e e n  1 9 6 0  a n d  1 9 6 9  a n d  
m o r e  t h a n  3 5 %  d u r i n g  t h e  y e a r s  1 9 7 0 - 1 9 7 9 .  
T h e  s h a r e  o f  s t o r a g e  s p a c e  b u i l t  a f t e r  1 9 8 0  i s  a l s o  n o t  
i n s i g n i f i c a n t ,  a m o u n t i n g  t o  a  1 2 %  s h a r e .  I n  t h e  l a s t  t w o  
y e a r s ,  s t o r a g e  c o n s t r u c t i o n  s h o w e d  a  d e c r e a s i n g  t e n d e n c y :  
s t o r a g e  a r e a  g r o w t h  w a s  o n l y  0 . 5 %  i n  1 .985 .  
T h e  f o l l o w i n g  t a b l e  i l l u s t r a t e s  t h e  d e v e l o p m e n t  o f  s t o r a g e  
c a p a c i t y  b e t w e e n  1 9 5 0  a n d  1 9 8 5 .  
T A B L E  1 5  
D e v e l o p m e n t  o f  S t o r a g e  C a p a c i t y  i n  H u n g a r y  
Y e a r  T h o u s a n d  w a g o n s  S t o r a g e  a r e a  
( t h o u s a n d  s a . m e t e r s )  
N o ~ ~ a d a y s ,  t h e  a v e r a g e  i n t e r n a l  h e i g h t  o f  t h e  s t o r a g e  a r e a  
i s  4 . 3  m w h i l e  3 5  y e a r s  a g o  i t  h a r d l y  r e a c h e d  3 . 2  m .  I n  1 9 5 0 ,  
i n  8 3 %  o f  t h e  w a r e h o u s e s  m a t e r i a l s  h a n d l i n g  w a s  p e r f o r m e d  
e n t i r e l y  m a n u a l l y ,  i n  1 5 . 8 %  p a r t l y  m e c h a n i z a t i o n  a n d  o n l y  1 . 2 %  
w a s  f u l l y  m e c h a n i z e d .  Now t h e  s h a r e  o f  m a n u a l  m a t e r i a l s  
h a n d l i n g  i s  1 8 % ,  p a r t i a l l y  m e c h a n i z e d  1 9 . 2 % ,  6 1 %  f u l l y  
m e c h a n i z e d  a n d  1 . 5 %  h a s  a u t o m a t e d  m a t e r i a l s  h a n d l i n g .  A l t h o u g h  
t h e  p r o p o r t i o n s  h a v e  b e c o m e  r e v e r s e d  d u r i n g  t h e  l a s t  3 5  y e a r s ,  
t h e r e  i s  s t i l l  much  t o  d o .  
D e s p i t e  t h e  e a s i n g  o f  t h e  w a r e h o u s e  s h o r t a g e ,  1 4 %  o f  
b u s i n e s s e s  ( e n t e r p r i s e s ,  c o o p e r a t i v e s )  r e p o r t e d  a  p e r m a n e n t  
s h o r t a g e  t h r o u g h o u t  t h e  y e a r  w h i l e  3 5 %  c o r r ~ p l a i n e d  o f  a  
t e m p o r a r y  l a c k  o f  s t o r a g e  c a p a c i t y .  A t  t h e  s a m e  t i m e ,  1 2 %  o f  
t h e  e n t e r p r i s e s  a n d  c o o p e r a t i v e s  h a v e  e x c e s s  s t o r a g e  c a p a c i t i e s  
p e r i o d i c a l l y .  
T h e  a r e a  o f  t h e  c l o s e d - a n d - c o v e r e d  b d a r e h o u s e s  i s  n e a r l y  1 9  
m i l l i o n  s q . m .  a n d  t h e i r  v o l u m e  i s  a p p r o x .  7 9  m i l l i o n  c u . m .  I n  
1 9 8 5 ,  t h i s  a r e a  a n d  v o l u m e  r e p r e s e n t e d  3 6 , 0 0 0  w a r e h o u s e s .  An 
a v e r a g e  H u n g a r i a n  e n t e r p r i s e  h a s  1 0  w a r e h o u s e s ,  w i t h  a n  a v e r a g e  
a r e a  o f  5 2 0  s q - m .  e a c h .  S t o r i n g  a c t i v i t y  i s  p e r f o r m e d  a t  2 2 , 5 0 0  
s i t e s ,  o f  w h i c h  7 , 1 3 0  a r e  e x c l u s i v e l y  s t o r a g e  s i t e s .  
M e c h a n i z a t i o n  i s  i m p e d e d  b y  t h e  f a c t  t h a t  w a r e h o u s e s  a r e  w i d e l y  
s c a t t e r e d  a s  w e l l  a s  b y  t h e  t e r r i t o r i a l  c o m p o s i t i o n  i n v o l v e d .  
S i x t y  o e r  c e n t  o f  t h e  t o t a l  c l o s e d - a n d - c o v e r e d  w a r e h o u s e s  i s  o f  
5 0 - 3 0 C  s q . m  f l o o r  a r e a  w h i c h  i s  d e f i n i t e l y  s m a l l .  O n e - t h i r d  o f  
t h e  w a r e h o u s e s  w i t h  o v e r  3 0 0  s q . m .  o f  f l o o r  a r e a  h a v e  3 0 0 - 5 0 0  
s q . m ;  t h a t  o f  a  f u r t h e r  3 6 %  i s  i n  t h e  5 0 0 - 1 0 0 0  s q . m  c a t e g o r y .  
I t  c a n n o t  b e  c o n s i d e r e d  f a v o u r a b l e  a t  a l l  t h a t  m o r e  t h a n  
t w o - t h i r d s  o f  t h e  c l o s e d - a n d - c o v e r e d  w a r e h o u s e s  h a v e  f l o o r  
a r e a s  l e s s  t h a n  1 0 0 0  s q . m .  w h i c h  l imits  t h e  f e a s i b i l i t y  a n d  
e f f i c i e n c y  o f  i n t e n s i v e  m e c h a n i z a t i o n .  
T h e  t o t a l  a r e a  ( 4 5 0 , 0 0 0  s q . m . )  o f  e m e r g e n c y  s t o r a g e s ,  
w h i c h  i n  a b s o l u t e  f o r m s  h a s  d e c r e a s e d  b y  h a r d l y  1 0 %  s i n c e  1 9 7 0 ,  
i s  s t i l l  v e r y  h i g h .  ( T o d a y ,  2 . 4 %  o f  t h e  c l o s e d - a n d - c o v e r e d  
w a r e h o u s e  a r e a  c a n  b e  q u a l i f i e d  a s  e m e r g e n c y  s t o r a g e . )  
S t o r a g e  s p a c e  i n  c e l l a r s  u n s u i t a b l e  f o r  m e c h a n i z a t i o n  
a m o u n t s  t o  2 . 5 - 3 %  o f  t h e  t o t a l .  
F a c t o r s  i m p e d i n g  m e c h a n i z a t i o n  a r e  t h e  l o w  ( 2 8 % )  l e v e l  o f  
u n i t  p a c k a g i n g ,  h a n d l i n g  a n d  t r a n s p o r t ,  t h e  l o w  n u m b e r  o f  u n i t  
p a c k i n g  m a c h i n e s  ( s e v e n - t h o u s a n d t h s  o f  w a r e h o u s e  m a c h i n e s ,  
f o u n d  i n  o n l y  e v e r y  4 0 t h  w a r e h o u s e  w i t h  o n e  3 0 0  s q . m  f l o o r  
a r e a ) ,  a s  w e l l  a s  t h e  l a c k  o f  m a c h i n e s  t o  m e a s u r e  u n i t  l o a d s .  
T h e  u t i l i z a t i o n  o f  s t o r a g e  c a p a c i t y  a l s o  d e p e n d s  o n  t h e  
l e v e l  o f  o r g a n i z a t i o n  o f  t h e  m a n a g e m e n t .  T h e  s u m m a r i z i n g  d a t a  
o n  a d m i n i s t r a t i o n  v e r i f y  t h a t  i n  t h i s  a r e a  v a s t  r e s e r v e s  s t i l l  
e x i s t .  A t  p r e s e n t  i n  7 0 %  o f  t h e  c l o s e d - a n d - c o v e r e d  w a r e h o u s e s  
o f  o v e r  3 0 0  s q . m .  f l o o r  a r e a  a c c o u n t s  a r e  k e p t  by  h a n d .  T h e  
p r o p o r t i o n  o f  a d m i n i s t r a t i o n  a i d e d  b y  s m a l l  m a c h i n e s  i s  1 3 . 6 % ,  
a n d  o n l y  i n  8 . 6 %  i s  t h e  w o r k  a i d e d  b y  c o m p u t e r .  
E v e n  i n  t h i s  l a t t e r  g r o u p  t h e  m a c h i n e s  u s u a l l y  o n l y  a s s i s t  
b u t  n o t  a c t u a l l y  p e r f o r m  c o n t r o l  f u n c t i o n s  a n d  i n  m o s t  c a s e s  
a r e  u s e d  o n l y  f o r  a c c o u n t i n g  a n d  r e g i s t r a t i o n  p u r p o s e s .  
A m a j o r  c r i t e r i o n  o f  l i n k i n g  t h e  w a r e h o u s e s  i n t o  a  
l o g i s t i c  c h a i n  i s  t h e i r  p h y s i c a l  a c c e s s i b i l i t y .  T w e n t y  p e r c e n t  
o f  t h e  c l o s e d - a n d - c o v e r e d  w a r e h o u s e s  w i t h  o v e r  3 0 0  s q . m .  f l o o r  
a r e a  i s  p r o v i d e d  w i t h  i n d u s t r i a l  r a i l w a y ,  r e p r e s e n t i n g  3 0 %  i n  
r e s p e c t  o f  a r e a .  T h i s  r e l a t i v e l y  l o w  r a t i o  a l s o  c o n t r i b u t e s  t o  
t h e  d e c r e a s i n g  f r e i g h t - t o n  p e r f o r m a n c e  o f  r a i l w a y  c a r g o  
t r a n s p o r t a t i o n .  
I n  t h e  c o u r s e  o f  t h e  l a s t  d e c a d e  n o  g r e a t  c h a n g e s  h a v e  
o c c u r e d  i n  w a r e h o u s e  d i s t r i b u t i o n ,  b u t  c e r t a i n  t e n d e n c i e s  a r e  
b e c o m i n g  o u t l i n e d .  W h i l e  i n  1 9 7 5  t h e  i n d u s t r i a l  w a r e h o u s e s  
r e p r e s e n t e d  a  4 0 %  s h a r e ,  t o d a y  i t  i s  3 0 % .  An o p p o s i t e  t r e n d  i s  
o b s e r v a b l e  i n  a g r i c u l t u r e  w h e r e  t h e  s h a r e  i n c r e a s e d  f r o m  3 6 %  t o  
38:'. T h e  d e c r e a s i n g  t e n d e n c y  i n  t h i s  r e g a r d  i n  t h e  c o m m e r c i a l  
n e t w o r k  i s  u n f a v o u r a b l e ,  down t o  2 8 % .  
\ d h i l e  tl-e a r e a  o f  c l o s e d - a n d - c o v e r e d  w a r e h o u s e s  h a s  
i n c r e a s e d  b y  j 2 %  i n  t e n  y e a r s ,  t h e  r e t a i l  b r a n c h ' s  s t o r a g e  a r e a  
g r e w  b y  o n l y  2 4 % .  
T h e  s a m e  a d v e r s e  p h e n o m e n o n  i s  r e f l e c t e d  i n  t h e  r e d u c t i o n  
o f  t h e  r o l e  o f  t h e  s p e c i a l  s u p p l y i n g  c o m p a n i e s  o f  p r o d u c t i o n  
g o o d s  p l a y e d  i n  s t o c k p i l i n g  w h i c h  i s  a l s o  r e f l e c t e 9  i n  t h e  
p r o p o r t i o n s  o f  t h e  s t o c k .  W h i l e  i n  1 9 8 0 ,  t h e  LdCPM s t o r a g e  
s t o c k  r e p r e s e n t e d  8 . 5 %  o f  t o t a l  s t o c k s ,  n o w a d a y s  t h i s  i s  o n l y  
7 . 5 % ,  l e s s  t h a n  i t  w a s  i n  1 9 7 5 .  T h e  c l o s e d - a n d - c o v e r e d  WCPl4 
s t o r a g e  a r e a  r e p r e s e n t s  o n l y  3 . 9 %  o f  t h e  t o t a l  s t o r a g e  a r e a  i n  
t h e  e c o n o m y ,  ~ ~ h i c h  i s  r a t h e r  l o w .  
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D i s t r i b u t i o n  o f  w a r e h o u s e s  b y  e c o n o m i c  b r a n c h e s  
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1 . 4 . 2 .  M a t e r i a l s  h a n d l i n g  
By m a t e r i a l s  h a n d l i n g  we m e a n  t h e  c o m p l e x  s h i f t i n g  o f  
d i f f e r e n t  ( b a s i c  a n d  a u x i l i a r y )  m a t e r i a l s ,  m a c h i n e  p a r t s ,  
s e m i - f i n i s h e d  a n d  f i n i s h e d  p r o d u c t s  i n  o r d e r  t o  a c h i e v e  
p r o d u c t i o n  g o a l s  a n d  t h e i r  u s e ;  a n d  t h i s  i s  e x e c u t e d  m a n u a l l y  
o r  w i t h  t h e  h e l p  o f  m a t e r i a l s  h a n d l i n g  m a c h i n e s ,  s t o r a g e  
m a c h i n e s ,  m a c h i n e s  f o r  f o r m i n g  u n i t  l o a d s  a n d  b r e a k e r s  a n d  o f  
t r a n s p o r t  v e h i c l e s .  
T h e  n u m b e r  o f  t h o s e  e m p l o y e d  i n  m a t e r i a l s  h a n d l i n g  w a s  
e d u c e d  b y  a b o u t  t e n  p e r c e n t  b e t w e e n  1 9 7 7  a n d  1 9 8 5 ,  s o m e w h a t  
o r e  r a p i d l y  t h a n  t h e  t o t a l  n u m b e r  o f  p e o p l e  e m p l o y e d  i n  t h e  
p r o d u c t i v e  b r a n c h e s  o f  e c o n o m y .  T h i s  a n n u a l  1 . 3  p e r c e n t  
r e d u c t i o n  i s  m o d e r a t e  a n d  s h o w s  a  s t r o n g  d e v i a t i o n  a c c o r d i n g  t o  
b r a n c h e s .  
T h e  m o s t  c o n s i d e r a b l e  c h a n g e  t o o k  p l a c e  i n  t h e  
c o n s t r u c t i o n  a n d  t h e  h o m e  t r a d e  b r a n c h e s  w h e r e a s  i n  t h e  o t h e r  
i n d u s t r i a l  b r a n c h e s  r e d u c t i o n s  were m i n i m a l .  I t  c o n f i r m s  t h e  
f i n d i n g  t h a t  c o m p a n i e s  c o n s i d e r  t h e  m e c h a n i z a t i o n  o f  t h e i r  
b a s i c  a c t i v i t i e s  a  p r i m a r y  g o a l  a s  o p p o s e d  t o  a u x i l i a r y  
a c t i v i t i e s  o r  t o  i n f r a s t r u c t u r a l  f u n c t i o n a l  a r e a s .  
T h e  m e c h a n i z a t i o n  l e v e l  o f  m a t e r i a l s  h a n d l i n g  c a n  b e  
c h a r a c t e r i z e d  b y  t h e  s h a r e  o f  m e c h a n i z e d  a n d  m a n u a l  w o r k .  I t  
c a n  b e  s t a t e d  t h a t  t h e  m e c h a n i z a t i o n  l e v e l  h a s  b e e n  i m p r o v e d  t o  
a  c e r t a i n  e x t e n t  ( m a n u d l  w o r k  h a s  b e e n  r e d u c e d  f r c m  5 8 . 2 %  t o  
5 6 . 7 % ) .  W i t h i n  t h i s ,  t h e  s h a r e  o f  m a n u a l  w o r k  i s  c o n s i d e r a b l e  
i n  a r e a s  c o n n e c t e d  w i t h  l o g i s t i c s  ( c o m m u n i c a t i o n s  a n d  home 
t r a d e ) .  I n  b u i l d i n g  a n d  c o n s t r u c t i o n  a n  e s s e n t i a l  r e d u c t i o n  h a s  
t a k e n  p l a c e  i n  c o n n e c t i o n  w i t h  t h e  d e v e l o p m e n t s  d e s c r i b e d  
a b o v e .  I n  m a n u f a c t u r i n g  i n d u s t r y  t h e  s i t u a t i o n  h a s  
d e t e r i o r i a t e d  w h e r e  t h e  n u m b e r  o f  e m p l o y e e s  c a r r y i n g  o u t  m a n u a l  
h a n d l i n g  h a s  b e e n  i n c r e a s e d  b e c a u s e  o f  t h e  i n s u f f i c i e n t  l e v e l  
o f  m e c h a n i z a t i o n .  
I n  t h e  p r o d u c t i v e  b r a n c h e s  o f  t h e  n a t i o n a l  e c o n o m y  t h e  
r o s s  v a l u e  o f  f i x e d  a s s e t s  c o n n e c t e d  w i t h  m a t e r i a l s  h a n d l i n g  
p p r o x i m a t e d  2 6 0  b i l l i o n  Fts o n  3 1 s t  D e c e m b e r ,  1 9 8 5  a n d  t h e i r  
s h a r e  w i t h i n  t h e  t o t a l  f i x e d  a s s e t s  s t o c k  a m o u n t e d  t o  2 2 %  w i t h  
a  w i d e  s c a t t e r i n g  a c c o r d i n g  t o  t h e  s p e c i a l  c o n d i t i o n s  o f  t h e  
b r a n c h .  
T h e  o v e r w h e l m i n g  m a j o r i t y  o f  m a t e r i a l s  h a n d l i n g  m a c h i n e s  
a n d  e q u i p m e n t  a n d  o f  t r a n s p o r t i n g  v e h i c l e s  w a s  a t -  t h e  d i s p o s a l  
o f  t h e  m a n u f a c t u r i n g  i n d u s t r y  ( 6 1 . 1 % )  a n d  o f  t h e  t r a n s p o r t a t i o n  
p o s t a l  s e r v i c e s  a n d  t e l e c o m m u n i c a t i o n  b r a n c h e s  ( 6 7 . 2 % )  
a c c o r d i n g  t o  t h e  s p e c i a l  c o n d i t i o n s  a n d  r e l a t i v e  i m p o r t a n c e  o f  
t h e s e  e c o n o m i c  b r a n c h e s .  
D u r i n g  t h e  p e r i o d  s t u d i e d  t h e  f o l l o w i n g  c h a n g e s  may b e  
e x p e r i e n c e d  w i t h i n  t h e  c o m p o s i t i o n  o f  f i x e d  a s s e t s  s t o c k  o f  t h e  
p r o d u c t i v e  b r a n c h e s  ( w i t h o u t  t r a n s p o r t a t i o n ,  p o s t a l  s e r v i c e s  
a n d  t e l e c o m m u n i c a t i o n s )  d i v i d e d  i n t o  f i x e d  a s s e t  g r o u p s :  
- t h e  s h a r e  o f  l a n d e d  p r o p e r t i e s  ( w i t h  t h e  e x c e p t i o n  o f  t h e  
m a n u f a c t u r i n g  i n d u s t r y )  i n c r e a s e d  i n  e v e r y  e c o n o m i c  b r a n c h ,  
- t h e  s h a r e  o f  m a c h i n e s  a n d  e q u i p m e n t  i n c r e a s e d  i n  e v e r y  
m a t e r i a l  e c o n o m i c  b r a n c h  ( t h e  h i g h e s t  i n  t h e  i n d u s t r y ) ,  
- t h e  s h a r e  o f  t r a n s p o r t i n g  v e h i c l e s  f e l l  b a c k  i n  e v e r y  
e c o n o m i c  b r a n c h  ( e s p e c i a l l y  i n  b u i l d i n g  a n d  c o n s t r u c t i o n ) .  
T h e  d e t e r m i n i n g  f a c t o r s  o f  t h e  f u t u r e  d e v e l o p m e n t  o f  
m a t e r i a l s  h a n d l i n g  t e c h n o l o g i e s  u s e d  i n  d i f f e r e n t  s e c t o r s  o f  
t h e  e c o n o m y  a r e  a s  f o l l o w s :  
- M e c h a n i z a t i o n  a n d  a u t o m a t i o n  o f  m a t e r i a l s  h a n d l i n g  w i l l  b e  
c o n t i n u e d .  I n  t h e  f i r s t  p l a c e  i t  w i l l  b e  c a r r i e d  o u t  t h r o u g h  
t h e  r a t i o n a l  r e p l a c e m e n t  o f  l a b o u r  a n d  t h r o u g h  t h e  c r e a t i o n  o f  
s i m i l a r  t e c h n o l o g i c a l  l e v e l s  i n  a l l  t h e  p h a s e s  o f  p r o d u c t i o n  
a n d  d i s t r i b u t i o n , , a n d  f u r t h e r ,  i n  c a s e  o f  e m e r g e n c y  ( e . g . ,  i n  
w o r k p l a c e s  d a n g e r o u s  t o  h e a l t h ,  i n  h a n d l i n g  t o x i c  m a t e r i a l s )  
t h e  t a s k  i s  t o  e l i m i n a t e  t h e  l o a d i n g  a n d  t r a n s p o r t i n g  
o p e r a t i o n s  p r e v i o u s l y  c a r r i e d  o u t  m a n u a l l y .  
- I n  s p i t e  o f  t h e  f a c t  t h a t  t h e  q u a n t i t y  o f  r a w  m a t e r i a l s  
p r o c e s s e d  d u r i n g  m a n u f a c t u r i n g  will n o t  b e  i n c r e a s e d  i n  t h e  
l o n g  r u n ,  i n  a c c o r d a n c e  w i t h  t h e  e f f o r t s  d i r e c t e d  t o w a r d s  
m a t e r i a l  s a v i n g s ,  t h e  t a s k s  o f  m a t e r i a l s  h a n d l i n g  w i l l  b e  
e n l a r g e d  n e v e r t h e l e s s  p a r a l l e l  w i t h  t h e  i n c r e a s e  o f  d e g r e ~  o f  
c o - o p e r a t i o n  w i t h i n  s h o p s  a n d  o e t w e e n  t h e  d i f f e r e n t  s h o p s .  
- As a  r e s u l t  o f  t h e  i n c r e a s e  o f  c o - o p e r a t i o n  w i t h i n  p r o d u c t i o n  
a n d  g r e a t e r  c o n s u r l p t i o n  t h e  q u a n t i t y  o f  g o o d s  f l o w i n g  i n  t h e  
l o g i s t i c  s y s t e m  w i l l  b e  i n c r e a s e d ,  i n v o l v i n g  a l s o  a n  i n c r e a s e  
o f  t h e  t a s k s  o f  m a t e r i a l s  h a n d l i n g  ( s t o r a g e  a n d  l o a d i n g  t a s k s ) .  
1 . 4 . 3 .  P a c k a g i n g  
I n  H u n g a r y ,  t h e  p e r  c a p i t a  u s a g e  o f  p a c k a g i n g - m a t e r i a l s  
a n d  m e a n s  i s  r e l a t i v e l y  l o w  w h e n  c o m p a r e d  w i t h  t h e  d e v e l o p e d  
c o u n t r i e s .  As t h e  f i n a l  d e s t i n a t i o n s  o f  l a r g e  p a r t  o f  t h e  
H u n g a r i a n  p r o d u c t s  a r e  t h e  m a r k e t s  o f  t h e  d e v e l o p e d  c o u n t r i e s ,  
t h e  h i g h e r  p a c k a g i n g  r e q u i r e m e n t s  o f  t h e s e  m a r k e t s  s h o u l d  b e  
s a t i s f i e d ,  e v e n  i f  t h e  d o m e s t i c  p a c k a g i n g  l e v e l  i s  n o t  a s  
d e m a n d i n g .  
T h e  p r o d u c t i o n  o f  p a c k a g i n g  i m p l e m e n t s  i n c r e a s e d  by  s o m e  
1 4 . 5 %  o n  t h e  a n n u a l  a v e r a g e  b e t w e e n  1 9 7 0  a n d  1 9 8 6 .  
T h e  p r o d u c t i o n  v a l u e  i n c r e a s e d  f r o m  7 . 6  b i l l i o n  Fts i n  1 9 7 0  
t o  3 1 . 3  b i l l i o n  Fts .  T h i s  i s  a n  a c h i e v e m e n t  o f  g r e a t  i m p o r t a n c e  
e v e n  i f  i n f l a t i o n  i s  t a k e n  i n t o  a c c o u n t .  S t e a d y  d e v e l o p m e n t  
r a t e  w a s  c h a r a c t e r i s t i c  o f  t h e  p r o d u c t i o n  o f  p a c k a g i n g  m e a n s .  
I n  t h e  p r o d u c t i o n  a n d  u s e  o f  p a c k a g i n g  m e a n s  p a p e r  
r e p r e s e n t s  t h e  l a r g e s t  v a l u e .  D u r i n g  t e n  y e a r s  t h e  p a p e r  
p a c k a ' g i n g  m e a n s  k e p t  t h e i r  f i r s t  p l a c e  a n d  l e a d i n g  s h a r e  u i t h i n  
t o t a l  p r o d u c t i o n .  R e g a r d i n g  u s a g e  s h a r e s ,  p a p e r  p a c k a g i n g  m e a n s  
w e r e  f o l l o w e d  by  m e t a l  o n e s .  T h e  u s e  o f  m e t a l  p a c k a g i n g  m e a n s  
w a s  c h a r a c t e r i z e d  b y  a  d e v e l o p m e n t  r a t e  s m a l l e r  t h a n  a v e r a g e ,  
t h o u g h  a  s t e a d y  o n e .  
T h e  p r o d u c t i o n  o f  p l a s t i c  p a c k a g i n g  m e a n s  - i n  q u a n t i t y  
a n d  v a l u e  a s  w e l l  - s k y - r o c k e t e d  b e t w e e n  1 9 7 5  a n d  1 9 8 6  a n d  i n  
r e s p e c t  t o  r a t e  o f  i n c r e a s e ,  p l a s t i c s  t a k e  f i r s t  p l a c e .  
P r o d u c t i o n  h a s  i n c r e a s e d  f r o m  7 9 6  m i l l i o n  Fts t o  5 . 6  b i l l i o n  Fts. 
TABLE 1 7  
C o m p o s i t i o n  o f  P a c k a g i n g  M a t e r i a l s  U s e d  
i n  H u n g a r y  i n  1 9 6 6  
P a c k a g i n g  m a t e r i a l  U s a g e s  ( B i l l . F t s )  S h a r e  ( % )  
P a p e r  1 2 . 3  3 9 . 8  
M e t a l  7 . 0  2 2 . 6  
P l a s t i c  5 . 4  1 7 . 5  
G l a s s  4 . 7  1 5 . 3  
Wood 1.1 3 . 6  
T e x t i l e  0 . 4  1 . 2  
T o t a l :  3 0 . 9  1 0 0 . 0  
I n  1 9 8 6 ,  t h e  v a l u e  o f  p a c k a g i n g  m e a n s  w a s  1 . 3 %  o f  t h e  
g r o s s  n a t i o n a l  p r o d u c t ,  a n d  3 . 6 %  o f  t h e  n a t i o n a l  i n c o m e ;  t h e s e  
r a t e s  v a r i e d  j u s t  s l i g h t l y  d u r i n g  t h e  p e r i o d  u n d e r  s u r v e y .  T h e  
r e l a t i v e l y  d y n a m i c  d e v e l o p m e n t  o f  u s e  a n d  i t s  r e s u l t ,  h o w e v e r ,  
d o e s  n o t  s h o ~ ~  a  f a v o u r a b l e  p i c t u r e  w h e n  c o m p a r i n g  i t  w i t h  
i n t e r n a t i o n a l  d a t a .  I n  H u n g a r y ,  t h e  p a c k a g i n g  m e a n s - u s e  p e r  
c a p i t a  r J a s  a r o u n d  6 6  USD i n  1 9 3 6 ,  w h i c h  i s  3 0 - 4 0 %  o f  t h e  West 
E u r o p e a n ,  2 5 %  o f  t h e  J a p a n e s e  a n d  2 0 %  o f  t h e  N o r t h  A m e r i c a n  
u s e .  B u t  c o m p a r i n g  i t  t o  t h e  p e r  c a p i t a  g r o s s  n a t i o n a l  p r o d u c t ,  
H u n g a r y  i s  i n  a r o u n d  t h e  a v e r a g e  l e v e l .  To sum u p :  t h e  
p a c k a g i n g  i n d u s t r y  - w i t h i n  i t s  n a t i o n a l  s c o p e  - i s  a t  a  
s i m i l a r  l e v e l  a s  t h e  o t h e r  b r a n c h e s  o f  t h e  n a t i o n a l  e c o n o m y .  
1.5 .  I n f o r m a t i o n  T e c h n o l o g i e s  
The s e c o n d  h a l f  o f  t h i s  c e n t u r y  i s  a l r e a d y  t h e  age o f  
i n f o r m a t i o n  t e c h n o l o g y .  More  a n d  m o r e  p e o p l e  a r e  engaged  i n  
t h i s  a r e a  i n  a l l  o f  t h e  d e v e l o p e d  c o u n t r i e s .  U n f o r t u n a t e l y ,  
H u n g a r y  i s  n o t  among them a n d  t h e  u n d e r d e v e l o p e d  mass 
c o m m u n i c a t i o n  s y s t e m s  seem t o  i m p e d e  g e n e r a l  e c o n o m i c  p r o g r e s s  
a s  w e l l .  The d i f f u s i o n  o f  i n f o r m a t i o n  t e c h n o l o g y  i n t o  t h e  
economy,  s o c i e t y  a n d  c o n s u m p t i o n  s l o w e d  d u r i n g  t h e  l a s t  t w o  
d e c a d e s .  The s h o r t a g e  o f  t e l e p h o n e  became'  a  s o r e  p o i n t  o f  
e v e r y d a y  l i f e .  T a b l e  20 shows a  f e w  p a r a m e t e r e s  o f  t h i s  
s i t u a t i o n .  
TABLE 18 
T e l e p h o n e  a n d  T e l e x  N e t w o r k  
Number of telephone main s t a t i o n s ,  399 6  17 739 813 
thousand 
Telephone s t a t i o n s  p e r  hundred 8,o 11,8 13,9 15,2 
popu la t ion ,  u n i t  
Number of those who are  w a i t i n g  122 242 478 498 
f o r  te lephone-s ta t ion  t o  be 
equipped i n  dwe l l ings  
(thousands) 
Number o f  t e l e x  subscr ibers  2  794 8  132 11 345 11 960 
The H u n g a r i a n  g o v e r n m e n t  r e a l i z e d  t h a t  i n  t h i s  way t h e  
r e c o n s t r u c t i o n  o f  t h e  economy i n t o  a  m a r k e t  d r i v e n  m i x e d  
economy i s  n o t  p o s s i b l e .  A c c o r d i n g  t o  p l a n s ,  f i v e  y e a r s  f r o m  
now t h e  number  o f  t e l e p h o n e  s t a t i o n s  m u s t  b e  d o u b l e d  and t h e  
s h o r t a g e  o v e r c o m e .  T h i s  p r o g r a m   ill b e  f e a s i b l e  o n l y  i f  new- 
w e s t e r n  o p e r a t i n g  c a p i t a l  w i l l  a p p e a r  i n  t h i s  s e c t o r .  The 
p r o c e s s  c o u l d  b e  a c c e l e r a t e d  i f  t h e  C O C O M  l i s t  r e l e a s e d  i s  
a b o l i s h e d .  The p h y s i c a l  d i s t r i b u t i o n  a n d  l o g i s t i c s  s p h e r e  c o u l d  
g a i n  a  l o t .  
I n  t h e  f i e l d  o f  c o m p u t e r i z a t i o n  t h e  s i t u a t i o n  i s  somewhat  
b e t t e r .  The d i f f u s i o n  o f  m a i n f r a m e  s y s t e m s  was n o t  v e r y  
s u c c e s s f u l  i n  s e v e n t i e s .  The b a t c h - t y p e  d a t a  p r o c e s s i n g  d i d  n o t  
s t i r  u s e r s '  e n t h u s i a s m  t o  d e v e l o p  new s y s t e m s .  L o g i s t i c s ,  
e s p e c i a l l y  i n v e n t o r y  c o n t r o l ,  a l w a y s  p l a y e d  a  g r e a t  r o l e  i n  
a p p l i c a t i o n .  The a p p e a n c e  o f  m i c r o  c o m p u t e r s  ( s e e  T a b l e  1 9 )  i n  
t h e  e i g h t i e s  h a s  j u s t  s t a r t e d  t o  c h a n g e  t h e  a c c e p t a n c e  of  
c o m p u t e r s  i n  t h e  w h o l e  economy.  I n  t h e  p r i v a t e  - s e c t o r  and  i n  
t h e  h o u s e h o l d s  a  new c u l t u r e  t o w a r d s  c o m p u t e r s  i s  a p p e a r i n g .  
T h e r e  a r e  o n l y  a b o u t  a  d o z e n  r e t a i l  o u t l e t s  w h e r e  a  f u l l y  
c o m p u t e r i z e d  s y s t e m  i s  u s e d .  Many new a n d  o l d  m a n a g e m e n t  
c o n s u l t i n g  c o m p a n i e s  o f f e r  d i s t r i b u t i o n  s o f t w a r e  p a c k a g e s  f o r  
s t o c k  c o n t r o l ,  t r a n s p o r t  m a n a g e m e n t ,  o r d e r  p r o c e s s i n g ,  
w a r e h o u s i n g  o p e r a t i o n s ,  e t c .  T h e  m a r k e t  i s  g r o w i n g .  T h e  s a l e s  
o f  c o m p u t e r  s e r v i c e  c o m p a n i e s  d o u b l e d  b e t w e e n  1 9 8 4  a n d  1 9 8 7 .  
T h i s  t r e n d  p r o m i s e s  t o  c o n t i n u e  a t  t h e  b e g i n n i n g  o f  t h e  n e x t  
d e c a d e  a s  w e l l .  
T A B L E  1 9  
T r e n d s  o f  C o m p u t e r i z a t i o n  i n  H u n g a r i a n  P u b l i - c  S e c t o r  
1 9 7 0  1.975 1 9 8 0  1 9 8 5  1 9 8 7  
Number  o f  D e r s o n s  e n n a n e d  i n  
s p h e r e  b f  c o m p u t e r  t e c h i q u e  4 7 6 5  1 0  9 2 5  1 8 0 4 0  2 1 6 6 2  2 3 7 1 6  
M i c r o c o m p u t e r s ,  n u m b e r  - 6 1 3 0 0  1 6 5 8 7  6 2 8 9 3  
C o m p u t e r s  ( s m a l l ,  m e d i u m ,  h i g h  n . a .  & 8 7  9 7 2  3 2 0 9  2 0 9 0  
c a p a c i t y ) ,  n u m b e r  
1 . 6 .  M e a s u r i n g  o f  l o g i s t i c  c o s t s  a n d  l o g i s t i c  e f f i c i e n c y  
T h e  t o t a l  l o g i s t i c  c o s t s  c o n s i s t  o f  c o s t s  r e l a t e d  t o  
i n v e n t o r y  c o n t r o l ,  - [ r a n s p o r t ,  m a t e r i a l s  h a n d l i n g ,  w a r e h o u s i n g ,  
p a c k a g i n g ,  e t c .  Due  t o  t h e  r e s e a r c h  a n d  s t a t i s t i c a l  
s h o r t c o m i n g s  o f  t h i s  a r e a ,  o n e  c o u l d  h a r d l y  f i n d  r e l e v a n t  d a t a  
a t  t h e  m a c r o e c o n o m i c  l e v e l .  
A c c o r d i n g  t o  s u r v e y s  o f  w e s t e r n  d e v e l o p e d  c o u n t r i e s ,  
l o g i s t i c s  c o s t s  i n c r e a s e  a s  t h e  c u s t o m e r - s e r v i c e  l e v e l  p l a y s  a n  
i n c r e a s i n g  r o l e  a s  a  m a r k e t  f a c t o r .  T h e  r e s u l t  o f  t h i s  i s  t h a t  
t h e  p r o p o r t i o n  o f  l o g i s t i c s  c o s t s  s h o w s  a n  i n c r e a s i n g  t r e n d  
w i t h i n  t h e  t o t a l  c o s t s  o f  e n t e r p r i s e s .  B u t  t h o s e  c o u n t r i e s  
w h i c h  h a v e  d e v e l o p e d  l o g i s t i c s  s y s t e m s  (USA,  J a p a n ,  e t c . )  seem 
t o  i n c r e a s e  t h e i r  l o g i s t i c s  c o s t s  a t  m a c r o  l e v e l .  
C o n s e q u e n t l y ,  t h e r e  a r e  a r g u m e n t s  b o t h  f o r  a n d  a g a i n s t  
b o t h  i n c r e a s i n g  a n d  d e c r e a s i n g  t h e s e  c o s t s  i n  a  l e s s  d e v e l o p e d  
c o u n t r y  l i k e  H u n g a r y .  I f  t h e s e  h i g h e r  c o s t s  a r e  u s e d  f o r  
d e v e l o p i n g  t h e  g e n e r a l  t e c h n i c a l  s t a n d a r d s  i t  i s  g o o d .  B u t  i f  
t h e  l o w e r  l e v e l  o f  c o s t s  s h o w  t h a t  t h e  a d v a n c e d  t e c h n o l o g y  i s  
u n a b l e  t o  c o m e  t o  t h i s  a r e a  - a s  we c a n  s e e  i n  H u n g a r y  - i t  i s  
n o t  g o o d .  
E a s e d  o n  f i n a n c i a l  s t a t e m e n t s  a n d  o t h e r  d o c u m e n t s  o f  
c o m p a n i e s  a  g i v e n  a r e a  o f  l o g i s t i c s  c o s t s  were e x a m i n e d  i n  1 9 8 5  
by  t h e  N a t i o n a l  C o m m i t t e e  o f  T e c h n i c a l  D e v e l o p m e n t .  T h e  s u r v e y  
w a s  a  r e p e t i t i o n  o f  o n e  m a d e  i n  1 9 7 7  a n d  f o r  s o m e  i n d u s t r i e s  i n  
1 9 8 0 .  T a b l e  20 s h o w s  t h e  d a t a  o f  s o m e  i n d u s t r i e s .  
T A B L E  2 0  
L o g i s t i c s  C o s t s  o f  Some I n d u s t r i e s  i n  1 9 8 5  ( B i l l i o n  f o r i n t s )  
I n t e r n a l  Ware- T r a n s p o r t  T o t a l  As a  p e r c e n t a g e  
a t  i a l s  h o u s i n g  Ran%!ilns c o s t s  of ~ n n  t o t a l  rns t s  produc-  
I n d u s t r y  1 7 , 8  1 3 , 5  3 0 , 2  6 1  , 5  5 , 2  
C o n s t r u c t i o n  3 , 1  1 , 1  7 , 5  1 1 , 7  1 1 , 7  
A y r i c u l t u r e  1 3 , 8  1 , s  6  6  2 1 , 9  7 , 7  
I n t e r n a l  t r a d e  1 , 6  5 , 4  1 1 , O  1 8 , O  1 6 , 4  
T h e s e  f i g u r e s  a r e  b a s e d  o n  many m e t h o d o l o g i c a l  
s i m p l i f i c a t i o n s  b e c a u s e  o f  t h e  l a c k  o f  s o m e  d a t a ,  o r  o f  
d i f f e r e n t  a c c o u n t i n g  p r i n c i p l e s  u s e d  i n  d i f f e r e n t  i n d u s t r i e s .  
N e v e r t h e l e s s ,  t h e y  c a n  i l l u s t r a t e  s o m e  d i f f e r e n c e s  a m o n g  
i n d u s t r i e s  a n d  s h o w  t h e  s t r u c t u r e  o f  p a r t i a l  l o g i s t i c s  c o s t s .  
I t  m u s t  b e  a d m i t t e d  t h a t  t a k i n g  i n t o  a c c o u n t  o t h e r  e l e m e n t s  o f  
l o g i s t i c s  c o s t s  ( e . g .  i n v e n t o r y  c o n t r o l ,  o r d e r i n g ,  i n f o r m a t i o n  
t e c h n o l o g y  u s e d  i n  t h i s  f i e l d ,  e t c . )  t h e  r e l a t i o n s  c o u l d  b e  
m o d i f i e d .  A c c o r d i n g  t o  r o u g h  e x p e r t  j u d g e m e n t s  t h e  t o t a l  
l o g i s t i c s  c o s t s  c o u l d  b e  d r ) u b l e d  c o m p a r e d  t o  f i g u r e s  g i v e n  i n  
T a b l e  2 0 .  N e v e r t h e l e s s ,  t h i s  f r a c t i o n  o f  l o g i s t i c s  c o s t s  a n d  
t h e i r  c h a n g e s  i n  t i m e  o f f e r s  a n  o p p o r t u n i t y  f o r  a n a l y s i s .  
I t  i s  w o r t h  m e n t i o n i n g  t h a t  w i t h o u t  e x c e p t i o n  t h e  
p r o p o r t i o n  o f  a b o v e  l o g i s t i c s  c o s t s  i n  t o t a l  p r o d u c t i o n  c o s t s  
d e c r e a s e d  d u r i n g  t h e  l a s t  d e c a d e .  I n  i n d u s t r y  o n l y  f r o m  5 . 8  t o  
5 . 2 ,  b u t  i n  d o m e s t i c  t r a d e  f r o m  1 8 . 3  p e r c e n t  t o  1 6 . 4  p e r c e n t .  
T h e  c o m p o n e n t s  o f  l o g i s t i c s  c o s t s  h a r d l y  c h a n g e d  i n  t r a d e .  
T A B L E  2 1  
C o m p o n e n t s  o f  L o g i s t i c s  C o s t s  i n  I n t e r n a l  T r a d e  
1 9 8 1  1 9 8 5  
M i l l i o n  Fts % M i l l i o n  Fts % 
I n t e r n a l  m a t e r i a l s  1 2 0 8  8 , 3  1 6 4 5  9 , l  
h a n d l i n g  
W a r e h o u s i n g  4  6 3 4  3 2 , O  5  3 8 0  - 2 9 , 9  
T r a n s p o r t  8  6 2 8  5 9 , 7  1 0  0 0 6  6 1 , O  
T o t a l :  1 4  4 7 0  1 0 0 , O  1 8  0 0 6  1 0 0 , O  
T r a n s p o r t a t i o n  c o s t s  a r e  t h e  h i g h e s t  i n  a l l  b r a n c h e s ,  b u t  
t h e r e  a r e  m e t h o d o l o g i c a l  d i f f e r e n c e s  i n  how t h e y  were a c c o u n t e d  
i n  d i f f e r e n t  b r a n c h e s .  F o r  e x a m p l e  t h e  i n t e r n a l  m a t e r i a l s  
h a n d l i n g  c o s t s  i n  t r a d e  c o n s i s t e d  o n l y  o f  l a b o r  c o s t s  i n v o l v e d  
i n  m a t e r i a l s  h a d l i n g .  H o w e v e r ,  t h e  m a t e r i a l s  h a n d l i n g  c o s t s  o f  
i n d u s t r y  c o n s i s t s  o f  f i x e d  c a p i t a l  c o s t s  a n d  l a b o r  c o s t s ,  t o o .  
T h a t  i s  why t h i s  c o m p o n e n t  i s  r e l a t i v e l y  h i g h  i n  t h i s  s e c t o r .  
( T a b l e  3 2 )  
T A B L E  2 2  
C o m p o n e n t s  o f  L o g i s t i c s  C o s t s  i n  I n d u s t r y  
C o m p o n e n t s  1 9 7 7  M i l l i o n  Fts % 
1 9 8 5  
M i l l i o n  Fts % 
I n t e r n a l  mate- 14  096 3 8 , l  1 7  797 2 8 , 9  
r i a l s  h a n d l i n g  
PJarehousing 6  946 1 8 , 7  1 3  540 22,O 
T r a n s p o r t  1 5  998 4 3 , 2  30 203 4 9 , l  
T o t a l :  37  040 100,O . 6 1  541  100,O 
T h e s e  l i m i t a t i o n s  n o t w i t h s t a n d i n g ,  o n e  c a n  m a k e  s o m e  
r e l e v a n t  s t a t e m e n t s :  
- l o g i s t i c s  c o s t s  i n c r e a s e d  t o  a  l e z s e r  e x t e n t  t h a n  p r o d u c t i o n  
c o s t s ;  
- t r a n s p o r t  c o s t s  a m o u n t e d  t o  a  h i g h e r  p r o p o r t i o n  a t  t h e  
e x p e n s e  o f  i n t e r n a l  m a t e r i a l s  h a n d l i n g .  
Much o f  t h e s e  c o s t s ,  w h i c h  o c c u r  a s  a  r e s u l t  o f  l o g i s t i c s  
s h o r t c o m i n g s  ( e . g .  l e s s  f l e x i b l e  s e r v i c e ,  l o w  c o m p e t i t i v e n e s s ,  
p h y s i c a l  d a m a g e s ,  l o s s e s ,  e t c . )  c a n ' t  b e  m e a s u r e d  d i r e c t l y ,  b u t  
p r o b a b l y  a m o u n t s  t o  q u i t e  a  l o t .  
11. O r g a n i z a t i o n a l  S t r u c t u r e s  a n d  G o v e r n m e n t  R e g u l a t i o n  
11.1. M i c r o - l e v e l  o r g a n i z a t i o n  o f  l o g i s t i c s  t a s k s  
I n  t h e  v a s t  m a j o r i t y  o f  H u n g a r i a n  c o m p a n i e s  t h e r e  i s  n o  
o r g a n i z a t i o n a l  u n i t  u h i c h  i s  r e s p o n s i b l e  f o r  a l l  o r  e v e n  t h e  
m a j o r i t y  o f  l o g i s t i c s  t a s k s .  T h e  l o g i s t i c s  f u n c t i o n  i s  
p e r f o r m e d  b y  s e v e r a l ,  g e n e r a l l y  l o o s e l y  c o n n e c t e d  u n i t s  a n d  o n e  
c a n  h a r d l y  s e e  a n y  i n t e g r a t i o n  a t t e m p t .  
T h e  d o m i n a t i n g  r o l e  i n  l o g i s t i c s  i s  p l a y e d  b y  m a t e r i a l s  
m a n a g e m e n t ,  w h i c h  i s  u s u a l l y  o r g a n i z e d  a s  a  m a i n  d e p a r t m e n t  
( w i t h  i t s  h e a d  a t  t h e  t h i r d  l e v e l  o f  t h e  h i e r a r c h y ) .  U n d e r  t h e  
t i t l e  " m a t e r i a l s  m a n a g e m e n t "  u s u a l l y  t h e  f o l l o w i n g  a c t i v i t i e s  
a r e  f o u n d :  p u r c h a s i n g ,  s t o r e  m a n a g e m e n t  a n d  i n t e r n a l  m a t e r i a l s  
h a n d l i n g ,  q u a l i t y  c o n t r o l  o f  i n c o m i n g  p r o d u c t s ;  r a u  m a t e r i a l  
a n d  p u c h a s e d  p a r t s  i n v e n t o r y  c o n t r o l .  T h e  i n t e r n a l  s t r u c t u r e  o f  
t h e  m a t e r i a l s  m a n a g e m e n t  s e c t i o n  o f  a  t y p i c a l  m a n u f a c t u r i n g  
c o m p a n y  i s  s h o w n  i n  F i g u r e  7 .  
T h e  s p e c i a l  r o l e  o f  m a t e r i a l s  m a n a g e m e n t  c o m e s  f r o m  t h e  
f a c t  t h a t  i n  a  s h o r t a g e  e c o n o m y  p u r c h a s i n g  c a n  f a c e  
c o n s i d e r a b l e  d i f f i c u l t i e s :  d e l i v e r i e s  a r e  u n c e r t a i n  i n  t i m i n g ,  
q u a n t i t y  a n d  q u a l i t y .  I n  k n o w l e d g e  o f  t h a t  i t ' s  e v e n  m o r e  
s u r p r i s i n g  t h a t  t h e  h e a d  o f  p u r c h a s i n g  a n d  m a t e r i a l s  m a n a g e m e n t  
i s  c o m p a r a t i v e l y  l o w  i n  t h e  h i e r a r c h y :  o n l v  r a r e l y  c a n  o n e  f i n d  
a  m a t e r i a l s  m a n a g e m e n t  d i r e c t o r  ( s e c o n d  l e v e l  o f  h i e r a r c h y ) ,  
w h i c h  i s  q u i t e  common i n  t h e  i n d u s t r i a l i z e d  c o u n t r i e s .  
M a t e r i a l s  m a n a g e m e n t  i n  g e n e r a l  i s  n o t  i n t e g r a t e d  
o r g a n i z a t i o n a l l y  t o  p r o d u c t i o n :  t h e r e  i s  u s u a l l y  a  s e p a r a t e  
m a i n  d e p a r t m e n t  f o r  p r o d u c t i o n  ( t h o u g h  i n  a  c o n s i d e r a b l e  p a r t  
o f  t h e  c a s e s  t h e y  b o t h  b e l o n g  t o  t h e  s a m e  d i r e c t o r ) .  T h e  
p r o d u c t i o n  d e p a r t m e n t  i s  g e n e r a l l y  r e s p o n s i b l e  f o r  t h e  
w o r k - i n - p r o g r e s s  a n d  i n - p r o c e s s  i n v e n t o r i e s  a n d  s e m i - f i n i s h e d  
g o o d s .  
FIGURE 7 
A t y p i c a l  o r g a n i z a t i o n a l  s t r u c t u r e  of t h e  m a t e r i a l s  
m a n a g e m e n t  f u n c t i o n  i n  a  H u n g a r i a n  c o m p a n y  
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M a t e r i a l s  I n v e n t o r y  r e c o r -  
h a n d l i n g  d i n g  a n d  a c c o u n -  
s u b d e p a r t m e n t  
I I Q u a l i t y  c o n t r o l l  
4 o f  p u r c h a s e d  m a t e r i a l  I 
l . ,  2 . ,  a n d  3 .  m e a n s  a l t e r n a t i v e  s o l u t i o n s  
+ I n  c a s e  2 .  i t  i s  P u r c h a s i n g  a n d  S a l e s  d i r e c t o r  
+ +  
S u b d e p a r t m e n t s  a r e  u s u a l l y  s p e c i a l i z e d  b y  p r o d u c t  g r o u p s  
D e l i v e r i e s  t o  c o n s u m e r s  a n d  t h e  c o n t r o l  o f  f i n i s h e d - g o o d s  
i n v e n t o r i e s  a r e  u s u a l l y  u n d e r  t h e  r e s p o n s i b i l i t y  o f  t h e  s a l e s  
d e p a r t m e n t ,  w h i c h  h a s  a  q u i t e  d i f f e r e n t  r o l e  i n  t h e  H u n g a r i a n  
c o m p a n i e s  t h a n  i n  t h e  W e s t e r n  c o u n t r i e s .  Due  t o  t h e  s h o r t a g e  
e c o n o m y ,  c o m p a n i e s  u s u a l l y  p r o d u c e  f o r  o r d e r  a n d  c a n  ( o r  e v e n  
h a v e  t o )  i n  many c a s e s  a c t u a l l y  m a k e  a  c h o i c e  o n  t h e  p r i o r i t y  
g i v e n  t h e  c o n s u m e r  o r d e r  c o n s e q u e n t l y ,  f i n i s h e d  g o o d s  a r e  k e p t  
a t  a  v e r y  l o w  l e v e l  ( a c t u a l l y  a t  a  l e v e l  n e c e s s a r y  f o r  t h e  
t e c h n i c a l  p e r f o r m a n c e  o f  t h e  s h i p m e n t  p r e p a r a t i o n )  a n d  f i n i s h e d  
g o o d s  a r e  d i s p a t c h e d  u s u a l l y  d i r e c t l y  t o  c o n s u m e r s .  
I n  a  n u m b e r  o f  c a s e s  t h e r e  i s  a  s e p a r a t e  u n i t  i n  t h e  
c o m p a n y  f o r  t r a n s p o r t a t i o n  a n d  i n t e r n a l  h a n d l i n g  o f  m a t e r i a l s ,  
w h i c h  i s  a  s t e p  t o w a r d  a n  i n t e g r a t e d  l o g i s t i c s  s y s t e m .  H o w e v e r ,  
d e c i s i o n s  o f  t h i s  u n i t  a r e  g e n e r a l l y  l i m i t e d  t o  t e c h n i c a l  
q u e s t i o n s .  
I I . Z . . L a b o u r  R e s o u r c e s  i n  L o g i s t i c s  
T h e r e  a r e  n e i t h e r  s t a n d a r d  s t a t i s t i c s  n o r  s u r v e y s  a b o u t  
t h e  n u m b e r  o f  b l u e  a n d  w h i t e  c o l l a r  w o r k e r s  e m p l o y e d  i n  
l o g i s t i c s .  I n  t h e  p r o d u c t i v e  s e c t o r s  t h e  m a n u a l  w o r k e r s  a m o u n t  
t o  7 5  p e r c e n t  o f  t h e  t o t a l  w o r k  f o r c e .  O n e  c a n  s u p p o s e  t h a t  a  
s i m i l a r  r a t i o  i s  v a l i d  f o r  t h e  l o g i s t i c s  a r e a  a s  wel l .  
A c c o r d i n g  t o  t h e  l o g i s t i c s  c o s t  s u r v e y  e a r l i e r  m e n t i o n e d  ( d o n e  
by  CJMFB) 3 5 2 , 2 5 1  m a n u a l  w o r k e r s  were e n g a g e d  i n  l o g i s t i c s .  
( T a b l e 1 9 1  B e c a u s e  t h e  s u r v e y  d i d  n o t  c o v e r  a l l  o f  t h e  
l o g i s t i c s  a c t i v i t i e s  t h e  c o r r e c t  f i g u r e  s h o u l d  b e  o n l y  b i g g e r .  
T h i s  m e a n s  t h a t  a t  l e a s t  1 5  b u t  r a t h e r  2 0  p e r c e n t  o f  t h e  
H u n g a r i a n  w o r k  f o r c e  i s  e n g a g e d  i n  l o g i s t i c s .  
T h e r e  a r e  many o t h e r  c o r r e c t i o n  f a c t o r s  w h i c h  c o u l d  b e  
t a k e n  i n t o  a c c o u n t .  F o r  e x a m p l e ,  a c c o r d i n g  t o  s o m e  s t u d i e s  2 0  
p e r c e n t  o f  e a c h  m a n u a l  w o r k e r ' s  w o r k  t i m e  w i l l  b e  d e v o t e d  t o  
m a t e r i a l s  h a n d l i n g  i n  f a c t o r i e s .  T h i s  i s  a l s o  f o r  b e l i e v i n g  
t h a t  t h e  a b o v e  g i v e n  f i g u r e s  m u s t  h a v e  b e e n  u n d e r e s t i m a t e d .  
T A B L E  2 3  
N u m b e r  a n d  p r o p o r t i o n  o f  m a n u a l  w o r k e r s  e n g a g e d  i n  l o g i s t i c s  by 
i n d u s t r i e s  i n  1 9 8 5  
T h e  n u m b e r  
o f  p e r s o n s  a s  p r o p o r t i o n  o f  t o t a l  
m a n u a l  w o r k e r s ( p e r e z n t a g z )  
I n d u s t r y  ( s t a t e  o w n e d )  1 3 3 2 0 6  1 3 , 3  
C o n s t r u c t i o n  1 9 3 0 4  9 , 6  
A g r i c u l t u r e  a n d  F o r e s t r y  9 3 7 1 8  1 4 , l  
W a t e r  ~ i o r k s  a n d  s u p p l y  4 4 2 9  7 , 3  
T r a n s p o r t ,  p o s t  a n d  
t e l e c o m m u n i c a t i o n  8 3 2 1 9  3 2 , 2  
T r a d e  1 8 3 7 5  6 , 5  
T o t a l :  3 5 2 2 5 1  1 4 , 3  
T r a d i t i o n a l l y ,  t h e  1 a b o u . r  i n v o l v e d  i n  l o g i s t i c s  i s  n o t  
h i g h l y  e d u c a t e d .  O n l y  3 0  p e r c e n t  o f  a b o v e  m e n t i o n e d  3 5 2 , 0 0 0  
p e r s o n s  w e r e  s k i l l e d  w o r k e r s .  I n  t h e  t r a n s p o r t  a n d  
t e l e c o m m u n i c a t i o n s  i n d u s t r y  t h e  s i t u a t i o n  i s  w o r s e  b e c a u s e  o n l y  
1 2  p e r c e n t  a r e  s k i l l e d  w o r k e r s ,  a n d  m o s t  o f  t h e m  a r e  
s e m i - s k i l l e d .  
T h e  s t a t u s  o f  m a n u a l  w o r k e r s  c a n  b e  c h a r a c t e r i z e d  b y  t h e i r  
a v e r a g e  w a g e s .  I n  t h e  m a n u f a c t u r i n g  i n d u s t r y ,  e . g . ,  t h e  m a n u a l  
w o r k e r s  who a r e  a c t i v e  i n  m a t e r i a l s  h a n d l i n g  c o u l d  g e t  9 3 . 4  p e r  
c e n t  o f  t h e  a v e r a g e  w a g e  o f  a l l  m a n u a l  ~ r o r k e r s ,  b u t  t h e r e  a r e  
many d i f f e r e n c e s ,  e . g . ,  a c c o r d i n g  t o  h a r d  o r  e a s y  m a n u a l  w o r k .  
U n s k i l l e d  ~ r o r k e r s  i n  t h e  t r a n s p o r t  a r e a  g e t  3 2  p e r  c e n t  m o r e  o n  
t h e  a v e r a g e  t h a n  t o t a l  u n s k i l l e d  w o r k e r s .  
T h e r e  i s  a  n e e d  f o r  e d u c a t i o n  a t  a l l  l e v e l s  o f  l o g i s t i c a l  
p r o f e s s i o n s .  T h e r e  a r e  a  f e w  i n s t i t u t e s  a n d  o r g a n i z a t i o n s  w h i c h  
o f f e r  c o u r s e s  i n  s u b - a r e a s  o f  l o g i s t i c s  ( t r a n s p o r t ,  
w a r e h o u s i n g ,  e t c . )  b u t  t h e r e  i s  n o t  a n y  w h i c h  t r a i n s  r e a l  
l o g i s t i c i a n s .  
1 1 . 3 .  E c o n o m i c  P o l i c y  T r e n d s  
S i n c e  t h e  i n t r o d u c t i o n  o f  t h e  New E c o n o m i c  M e c h a n i s m  i n  
1 9 6 8 ,  H u n g a r y ' s  e c o n o m i c  p o l i c y  a n d  d e v e l o p m e n t  c a n  b e  d i v i d e - d  
i n t o  s e v e r a l  p h a s e s .  T h e  f i r s t  p h a s e  f r o m  1 9 6 8  t o  1 9 7 3  i s  
c h a r a c t e r i s e d  by e c o n o m i c  s u c c e s s  d u e  t o  f a v o u r a b l e  w o r l d w i d e  
c o n d i t i o n s .  B e t w e e n  1 9 7 3  a n d  1 9 7 8 ,  t h e  e c o n o m i c  p o l i c y  p u r s u e d  
w a s  c o n t r a r y  t o  t h e  s p i r i t  o f  r e f o r m  a n d ,  i n  a d d i t i o n  t o  t h i s ,  
t h e  e c o n o m i c  s i t u a t i o n  d e t e r i o r a t e d  a s  a  r e s u l t  o f  t h e  
i n t e r n a t i o n a l  r e c e s s i o n  c a u s e d  b y  t h e  f i r s t  o i l  p r i c e  h i k e .  
S i n c e  1 9 7 9 ,  H u n g a r i a n  e c o n o m i c  p o l i c y  h a s  b e e n  a t t e m p t i n g  t a o  
p u r s u e  t h e  i n t e n t i o n s  o f  t h e  1 9 6 8  r e f o r m  i n  a n  i n t e n s i f i e d  
m a n n e r .  From 1 9 8 0  t o  1 9 8 2 ,  t h e  c r i t i c a l  i n t e r n a t i o n a l  s i t u a t i o n  
( A f g h a n i s t a n )  a n d  t h e  c r i s i s  i n  P o l a n d  ( 1 9 0 1 )  l e d  t o  a  s t r a i n e d  
l i q u i d i t y  s i t u a t i o n  i n  H u n g a r y  w h i c h  f o r c e d  e c o n o m i c  p o l i c y  t o  
i m p l e m e n t  c o n s i d e r a b l e  i m p o r t  r e s t r i c t i o n s  u p  u n t i l  1 9 8 4 .  I n  
1 9 8 5 ,  r e f o r m  s t e p s  w e r e  a g a i n  u n d e r t a k e n ,  w h i c h  e x c e e d e d  t h e  
a i m s  s e t  i n  1 9 6 8 .  S i n c e  1 9 8 8 ,  e v e n  m o r e  p r o f o u n d  c h a n g e s  h a v e  
h a p p e n e d  b o t h  i n  p o l i t i c s  a n d  i n  t h e  e c o n o m y .  
11.4. T h e  N a t u r e  o f  G o v e r n m e n t  R e g u l a t i o n  o f  I n v e n t o r i e s  a n d  
O t h e r  L o g i s t i c a l  A r e a s  
As a  r u l e ,  r e g u l a t i o n  i s  i n  r e s p o n s e  t o  s i g n i f i c a n t  
c h a n g e s  i n  i n v e n t o r y  a c c u m u l a t i o n .  T h e  i n c r e a s i n g  a m o u n t  o f  
c a p i t a l  t i e d - u p  i n  i n v e n t o r i e s  a t  t h e  m a c r o - l e v e l  g i v e s  r i s e  t o  
a  r e s t r i c t i v e  p e r i o d ,  w h i l e  t h e  d e c r e a s i n g  l e v e l  o f  i n v e n t o r y  
a c c u m u l a t i o n  t e n d s  t o  d i m i n i s h  t h e  u r g e n t  n e e d  f o r  a  s e v e r e  
i n v e n t o r y  c o n t r o l  s y s t e m .  
I n  o r d e r  t o  r e d u c e  o v e r d e m a n d  f o r  a s s e t s ,  n o t  o n l y  n e t  
i n c o m e s  b u t  a l s o  a s s e t s  a n d  i n v e s t m e n t  a c t i v i t i e s  a r e  t a x e d  i n  
H u n g a r y .  I n  1 9 8 7  a  f i r m  h a d  t o  p a y  a  3 %  a s s e t - t a x  o n  t h e  
a v e r a g e  v a l u e  o f  i t s  f i x e d  a s s e t s  a n d  i n v e n t o r i e s  a n d  a  1 8 - 2 5 %  
s o - c a l l e d  i n v e s t m e n t  t a x  a f t e r  i t s  i n v e s t m e n t  e x p e n d i t u r e s .  T h e  
m a n d a t o r y  r u l e s  o f  f i n a n c i n g  i n v e n t o r i e s  a l s o  p l a y  i m p o r t a n t  
r o l e s  i n  r e g u l a t i o n .  C o m p a n i e s  a r e  r e q u i r e d  t o  f i n a n c e  t h e  
d i f f e r e n t  a c t i v i t i e s  t h r o u g h  s p e c i a l  f u n d s .  
T h e  c r e d i t  p o l i c y  h a s  a  l i m i t e d  e f f e c t  o n  t h e  f i r m s '  
b e h a v i o u r ,  p a r t l y  b e c a u s e  o f  t h e  l o w  s e n s i t i v i t y  t o  c o s t s  a n d  
p a r t l y  b e c a u s e  c r e d i t s  r e p r e s e n t  o n l y  a  s m a l l  f r a c t i o n  o f  t h e  
s o u r c e s  o f  a  f i r m ' s  f i n a n c i n g  a n d  a  g r o u i n g  n u m b e r  o f  f i r m s  a r e  
o p e r a t i n g  w i t h o u t  b a n k  c r e d i t s .  
As f o r  t r a n s p o r t  r e g u l a t i o n ,  t h e  m o s t  l i b e r a l i z e d  s y s t e m  
w a s  d e v e l o p e d  i n  r o a d  t r a f f i c .  As t h e  p r e c o n d i t i o n s  o f  
e s t a b l i s h i n g  p r i v a t e  c o m p a n i e s  b o t h  i n  p a s s e n g e r  a n d  f r e i g h t  
t r a n s p o r t  w e r e  c r e a t e d ,  a  s t r o n g e r  c o m p e t i t i o n  e m e r g e d  among  
p u b l i c  t r a n s p o r t  o r g a n i z a t i o n s  a s  w e l l .  S i n c e  1 9 8 9 ,  t h e  r o a d  
a n d  u r b a n  t r a n s p o r t  i s  f e e d  o f  c a r r i e r  a n d  f r e i g h t  p r i c i n g  
o b l i g a t i o n s .  I t  i s  f o r e c a d e d  n a t  t h e  c o m p a n i e s  will m a k e  h i g h e r  
e f f o r t s  t o  u s e  t h e i r  own f l e e t  o f  t r u c k s  m o r e  e f f i c i e n t l y .  
R e g a r d i n g  t h e  H u n g a r i a n  R a i l w a y  Company ( M A v )  t h e r e  a r e  s t i l l  
i n  f o r c e  a  f e w  o b l i g a t i o n s  c o n c e r n i n g  p r i c i n g ,  s u p p l y i n g  
c u s t o m e r s ,  e t c .  B u t  t h e  f r e i g h t  t r a n s p o r t  d i v i s i o n  i s  n o t  
s u b s i d i z e d  by t h e  g o v e r n m e n t ,  u n l i k e  p a s s e n g e r  t r a n s p o r t .  New 
m o v e m e n t s  f i g h t i n g  a g a i n s t  e n v i r o n m e n t  p o l l u t i o n  h a v e  s t a r t e d  
t o  d e f e n d  r a i l  v e r s u s  r o a d  t r a f f i c .  I n  t h e  n e a r  f u t u r e  o n e  m u s t  
c o u n t  o n  t h e i r  l o b b y i n g  a t  t h e  g o v e r n m e n t  l e v e l ,  t o o .  
TIT. R e s e a r c h  Agenda 
L o g i s t i c s  r e s e a r c h  h a s  a  l o n g  h i s t o r y  i n  H u n g a r y :  i t  h a s  
b e e n  c o n s t a n t l y  o n  t h e  a g e n d a ,  b u t  w i t h  a  v e r y  l i m i t e d  b u d g e t .  
T h i s  f a c t  h a s  b e e n  ( a n d  i s )  one o f  t h e  p r o b l e m s ,  t h e  o t h e r  b e i n g  
t h e  l a c k  o f  o r g a n i c  c o n n e c t i o n  among t h e  v a r i o u s  i n s t i t u t i o n s  
d e a l i n g  w i t h  l o g i s t i c s  r e s e a r c h .  E s p e c i a l l y  t h e  s e p a r a t i o n  o f  
e c o n o m i c - m a n a g e r i a l  and  e n g i n e e r i n g  a p p r o a c h e s  i s  p a i n f u l .  
However ,  a t  l e a s t  i n  t h e  s h o r t  r u n ,  we h a v e  t o  l i v e  w i t h  t h i s  
s i t u a t i o n .  
As f o r  r e s e a r c h  i n t o  t h e  e c o n o m i c  a n d  m a n a g e r i a l  a s p e c t s  
o f  l o g i s t i c s ,  a  l o n g - t e r m  r e s e a r c h  p r o j e c t  i s  u n d e r  way .  I t  i s  
c o o r d i n a t e d  b y  t h e  D e p a r t m e n t  o f  B u s i n e s s  E c o n o m i c s  o f  t h e  
U n i v e r s i t y  o f  E c o n o m i c s  i n  B u d a p e s t .  The p r o j e c t  c o n s i s t s  o f  
t h e  f o l l o w i n g  p a r t s :  
(i) i n t e r n a t i o n a l  c o m p a r i s o n  o f  i n v e n t o r y  i n v e s t m e n t s ;  
(ii) company i n v e n t o r y  b e h a v i o r  a n d  t h e  f o r m a t i o n  o f  a g g r e g a t e  
i n v e n t o r i e s ;  
(iii) new l o g i s t i c s  t e c h n o l o g i e s  (MRP, J I T ,  FMS) a n d  t h e i r  
a p p l i c a t i o n  i n  H u n g a r i a n  i n d u s t r y ;  
( i v )  i n t e g r a t i o n  o f  s p e c i f i c  f u n c t i o n s  ( p u r c h a s i n g ,  m a t e r i a l s  
management ,  p r o d u c t i o n ,  s a l e s )  i n t o  t h e  l o g i s t i c s  s y s t e m .  
The p r o j e c t  w i l l  l a s t  u n t i l  a t  l e a s t  1 9 9 2 .  
T h e r e  i s  n o  n a t i o n a l  r e s e a r c h  p r o g r a m  o n  t h e  t e c h n i c a l  
a s p e c t s  o f  l o g i s t i c s  i n  H u n g a r y .  B u t  t h e r e  a r e  s e c t o r i a l  
r e s e a r c h  i n s t i t u t e s  e s t a b l i s h e d  b y  g o v e r n m e n t  a g e n c i e s  w h i c h  
a r e  r e s p o n s i b l e  f o r  l o g i s t i c s  s u b f u n c t i o n s  a s  t r a n s p o r t ,  
m a t e r i a l s  h a n d l i n g ,  p a c k a g i q g ,  w a r e h o u s i n g  a n d  i n v e n t o r y  
c o n t r o l .  D e v e l o p i n g  t h e i r  own r e s e a r c h  p r o g r a m s  t h e y  i n c l u d e  
some b r o a d e r  l o g i s t i c a l  a p p r o a c h e s  a s  w e l l .  As a  p a r t  o f  t h e  
l a s t  f i v e  y e a r  r e s e a r c h  p l a n  o f  T r a n s p o r t  M i n i s t r y  t h e  f l o w  o f  
s p e c i a l  g o o d s  w e r e  s t u d i e d .  The S c i e n t i f i c  I n s t i t u t e  o f  
T r a n s p o r t ,  t h e  N a t i o n a l  C o m m i t t e e  o f  T e c h n i c a l  D e v e l o p m e n t  a n d  
I n s t i t u t e  o f  M a t e i a l s  H a n d l i n g  a n d  P a c k a g i n g  c a r r i e d  o u t  
r e s e a r c h  f i n a n c e d  b y  g o v e r n m e n t  a n d  t o  some e x t e n t  by t h e  
H u n g a r i a n  Academy o f  S c i e n c e s .  U n i v e r s i t i e s  a n d  o t h e r  r e s e a r c h  
i n s t i t u t e s  h a v e  r e s e a r c h  p r o j e c t s  o n  c o m p u t e r i s a t i o n ,  f r e i g h t  
m o d e l  s p l i t ,  p a c k a g i n g  m a t e r i a l s ,  e t c .  
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Introduction 
Poland is situated in the centre of Europe. The country is almost circular in shape and 
consists mainly of a lowland area where up to 91% of the country's surface is over 300 
meters above sea level. The mountainous regions are heavily concentrated along the 
southern border. 
Poland's geographical position in the middle of Europe as well as the favourable con- 
figuration of the country's surface should help promote economic relations with foreign 
countries, transport connections, etc. Generally, these factors have a significant impor- 
tance from a logistics point of view. 
Industry is the main sector of the Polish economy. About 97% of the total indus- 
trial output is produced by socially-owned industry, i.e., state-owned industry and co- 
operatives. Priority has always been given to the manufacturing branches of industry and 
their share in the total value of gross production amounted to 65.3% in 1985 [Yearbook 
19861. 
Central planning and priority systems did not succeed in promoting harmonious growth. 
Errors in economic and planning policies brought about such negative phenomena, such 
as: deficit of raw materials and semi-products, increase in inflation, shortage of consumer 
items, etc.' Several high-technology industries have not been developed (e.g. electronics, 
informatics) which actually forms a deep technological gap between Poland and other 
highly industrialised countries. The living standard of the average citizen is relatively 
lower in comparison to West European criteria. 
Location and spatial policies also appear to be at f a ~ l t  since they have resulted in an 
excessive concentration of industry in the area of Upper Silesia, Warsaw, L6dz, Krakbv, 
etc. This has caused an enormous deterioration of living conditions as a result of environ- 
mental pollution. Other negative effects come as a result of the overcharged infrastructure 
system, and especially the transport and communication systems. 
In 1932 economic reform in Poland effectively started and has been continued. Its 
aim was a withdrawal of the directive-distributive system, and the creation of state- 
owned companies as self-reliant, autonomous and self-financing units. Direct interference 
and control by the sta.te administrative bodies has finally been limited to an absolute 
minimum. Companies cover expenses by their revenues and they sell their products at 
the prices mutually agreed upon between seller and buyer.2 
Some independent banks have been established and these have started granting credits 
according to  the policy of "difficult access to money". The central plan currently impacts 
only on the main strategy of state economic policy and fixes such economic parameters 
as, rates of interests of the central bank, rates of taxes, indexes of maximum price rises, 
etc. Rationing of goods is still exercised but its scope is constantly diminishing. 
Some laws have been passed that enhance the establishment of private companies, 
facilitates changes in the traditional organization of state-owned companies, encourages 
'This phenomenon, known as "structural short.agesn, occur when the rates of growth in certain 
branches or sectors are not adjusted to these observed in other branches. A detailed analysis of shortage 
phenomena is present,ed in [Kornai, 19801. 
2Prices for goods - wit11 a few esceptio~ls for basic strategic materials and foodstuffs - are exempted 
from administrative control. 
the inflc!iv of foreign capital into the country, demonopolizes the export and import of 
goods, etc. 
Generally, since the end of 1988, there has been a tendency to demonopolize the 
economy, to increase the degree of competition between companies and to develop an 
economy which functions according to market rules. This tendency is expressed by the 
growing numbers of small private manufacturing, transport, trade or service companies. 
Co-operatives have also become more active in many fields of economic activities. State- 
owned companies, however, have remained the most conservative units, hardly responding 
to changes in the market. Some of them have adapted themselves to a new economic 
situation and made a spectacular success with their products and services, which has 
been recognized by a wide range of consumers. 
Those general circumstances briefly describe the background of logistics in Poland. 
It suggests that great changes in many logistic activities may take place as a parallel to 
shifts in economic circumstances and modified ways of management resulting from the 
real necessity for enterpreneurship. Hence one must realize that all basic trends presented 
in this report may undergo substantial changes within the next few years, and it is still 
too early to foresee the real and final scenario for them. 
Physical Logistic Structures 
1.1 Inventories in the national economy 
The general economic situation of the economy; limited role of the market, tight rules of 
procurement, rationing of production means and finally, limited transport capacities - all 
result in high inventory levels and a specific inventory structure in the whole economy, 
and its particular sectors. 
The level of inventories was constantly growing during the period 1975-1985. It rose 
from 857 Polish zloties per 1,000 zloties of national income in 1975, to 1,080 zloties per 
1,000 zloties of national income in 1981 (i.e., a growth of 26%) [Statistical Yearbook 
1982].3 After 1981 a slow but noticeable improvement of inventory level appeared as 
a result of moving out of a socio-economic crisis in 1980-1981. However, post the first 
half of 1955 inventory ratios are again slowly rising, mainly due to reduced dynamics of 
p rod~c t ion .~  
The structure of inventories by their types is presented in Figure 1. It shows that the 
least disposable part of inventories, i.e., materials, is constantly increasing while the share 
of work-in-process inventories remains comparatively stable. 
The inappropriate allocation of inventories results from a growth of the share of in- 
ventories for production purposes in the total value of inventories. That share rose from 
72.1% in 1975 up to 76.1% in 1985 [Statistical Yearbook 19S.51 and [Matwiejczuk, 19861. 
The internal structure of inventories for production purposes is similar to the general 
structure of inventories in the whole economy. 
30nly inventories in the socialized sect.or have been considered here because inventories in t,he private 
sector - due to its small share in the economy - are not yet of significant value. 
4The yearly rate of growth of gross prod~iction dropped froin 6.4% in I983 to 4.5% in 1985. 
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Figure 1: Structure of inventories in the socialized sector. Source: R.eport on New Logistic 
Technologies in Poland (1988). 
Thi, availability of goods is greatly reduced due to a large concentration of stocks a t  
the ultimate users of different products. This is typical for raw materials and materials, 
since less than 13% of these stocks are kept by trade companies. It results mainly from 
imbalance in the market, and from comparatively higher costs and losses in the case of 
"stockouts" (costs of standstill or reduction of produced quantity) than in the situation 
of excess inventories (costs of maintenance of stocks and their crediting). 
Another unfavourable phenomenon is connected with the low speed of stock rotation at 
customers. Some simple materials, such as, zinc, aluminium are stocked for 8-14 days on 
average, while stocks of groups of products with wider range of assortments (e.g. rolled 
steel products, steel pipes, cold-rolled steel sheets) are stockpiled from 50 to  157 days 
[Duszek, 19861. 
Simultaneously with the phenomena described above, inventories in the procurement 
trade5 decreased and the level of stocks is insufficient to maintain performance under 
current economic conditions, i.e., in an unbalanced market with many shortages, with 
given distribution channels and patterns, with rationing of goods, in a strong seller's and 
producer's market, etc. 
Stocks of commodities in the procurement trade6 constituted 8.6% of total inventories 
in 1975 and only 7.3% in 1985. Despite the reduced ratio of inventories stock rotation did 
not improve since the average level of inventories rose from 55 days in 1975 to 82 days in 
1985 [Wojciechowski, 19881. 
The long-term policy of transfering stocks from buyers-users to a trade network did 
not bring significant results. For that reason trade companies that should serve as a 
logistic link aiming at reducing disproportions of inventory levels between manufacturing 
companies - and at the same time liinit disturbances occuring in production process - do 
not play their role as expected. This is also partly due to errors in the organization of 
the wholesale trade as well as being due to wrong decisions regarding the assortment of 
stocks. 
All cha.nges tha.t would be required for the improvement of inventory structures and 
allocation, as well as for the reduction of levels, greatly depend on better general regulation 
of the economy. However, one should realize that the Polish economy - being a socialist 
shortage economy - cannot function with L'zero-stocks". Stocks are likely to  be somewhat 
higher than in market economies but still many decisions might be made in the area of 
distribution, transportation and ma.nageria,l structures that would help to  speed the flow 
of goods in the whole economy. Thus the level of inventories might serve as a particularly 
sensitive "barometer" for performance of the economy. 
1.2 Transportation System 
The efficient distribution of goods must be supported by a proper system of various 
transport modes. 
Transportation needs in Poland have been growing constantly due to  the specific struc- 
ture of production a.nd foreign trade, i.e.: 
5Procurement trade includes nationalized units selling goods destined mainly for material supply of 
socialized economy units. 
6These stocks consist mainly of materials, tools and spare part.s a5 the basis of wholesaling. 
A large output of bulk products like hard and brown coal, sulphur, copper and other 
mineral resources destined for domestic use as well as for export; 
the import of iron ore, which is constantly increasing. 
The requirements for transport services were also increased as a result of economic 
misconceptions such as: 
transport was viewed as a sector of little importance within the planning process 
that located new investments; 
there was excessive concentrat,ion of production and specialization of companies; 
the inappropriate location of stores and bad distribution organization which brought 
about multiple shipments of the same products, etc. 
Estimates presented in [Fronczak, 19881 indicate that the share of non-rational move- 
ments totals between 20-30% of all activities of the whole transport system. 
For many years the transport sector ha.s been under-invested both in terms of the 
network and the means of transportation. The share of investment outlays in transport 
decreased in the period 1960-1975 compa.red with other sect,ors. Also many investment 
projects that started in the second half of the seventies and that were aiming a t  adjusting 
transport capacity to the requirements of the economy, were reduced due to the economic 
crises in the country. Capital outlays, especially for inland waterways, were stopped as 
well as projects for the construction of high technical standard roads. 
Some theoretical scenarios [Report of Economic Consulting Council, 19861 suggest 
that capital outlays for tra.nsport will remain low until the mid 1990's. Hence the hopes 
for balancing the capacity of transport system with needs for transport services are still 
poor, and thus all logistic flows and logistic channels have to function within these tight 
constraints. 
The Polish system of transportation is considered to be rather a traditional one with 
the following modes operating: railway, automobile transport, airway, inland water navi- 
gation, sea transport, horse transport and pipelines. The general structure of shipments 
by different modes of transport is presented in Table 1. 
The decisive role in domestic freight has been played by rail and automobile transport. 
The share of sea transport has also been important but only from the point of view of 
foreign cargo freight. The role of the remaining transport modes such as air transport, 
pipelines a.nd horse transport has been relatively i n ~ i ~ n i f i c a . n t . ~  
One can notice a specific substitution of rail transport by automobile transport in 
domestic shipments. It means that the majority of cargo (according to weight) is trans- 
ported by trucks (road transport) for comparatively short distances, i.e., on average 26 
7 ~ o r s e  transport is used mainly for very small cargo for local purposes (short distances) and usually 
is performed to satisfy the needs of individual customers. About 77% of freight. of Polish Airlines were 
carried out on international lines in  regular traffic. Piping is used for crude oil (mainly imported) and 
for final petroleum products. There are no pipelines for bulk cargo and there are no plans to build such 
pipelines. 
Table 1: Structure  of socializeda cargo transport .  
A. Including transit, receipts from abroad and foreign shipments 
Modes of transport % for cargo % for cargo 
measured by metric measured by ton - 
tons kilometers 
1975 1985 1975 1985 
Railway 20.3 22.1 33.8 34 -3 
Automobile 76.3 73.4 8.5 10.4 
Airway 0 . 0 ~  0 . 0 ~  0 . 0 ~  0.0 
Pipelines 1.3 2.0 3.3 4.8 
Horse transport 0.1 0.0 0.0 0.0 
Inland water transport 0.7 0.8 0.5 0.4 
Sea transport 1.3 1.7 53.9 50.1 
Tot a1 100.0 100.0 100.0 100.0 
B. Only for domestic shipmentsC 
Modes of transport % for cargo % for cargo 
measured by metric measured by ton - 
tons kilometers 
1975 1985 1975 1985 
Railway 16.5 18.4 70.4 67.5 
Automobile 82.8d 80.8 28.4d 31.7 
Airway 0 . 0 ~  0 . 0 ~  0 . 0 ~  0.0 
Horse transport 0.1 0.0 0.0 0.0 
Inland water transport 0.7 0.8 1.2 0.8 
Sea transport 0 . 0 ~  e 0 . 0 ~  c 
Total 100.0 100.0 100.0 100.0 
a Socialized transport comprises the whole transport in Poland excluding private transport, 
having a small share in the total volume of cargo carriages. 
Dimensions of cargo transported by that  mode are not significant for the total structure of 
transport. 
" Excluding pipelines since da ta  on domestic transport by pipelines is not available. 
Estimated upon the basis of the Yearbook of Transport Statistics 1981 as accurate data  is not 
available. 
Non-existant carriages. 
Source: Yearbooks of Transport Statistics (annually), the Main Sta.tistic Office, Warsaw. 
km, whei.eas rail transport conveys smaller amounts of cargo per year (mainly bulk cargo) 
but for longer distances.' 
Rail transport ha,s been totally monopolized by the Polish State Railways Company. 
However, road transport is more diversified and is of three main forms: 
public transport - consisting of state-owned and cooperative companies who deal 
exclusively with transport services for any customer; 
branch transport - specialized transport units or companies servicing only a partic- 
ular group of trade or manufacturing companies; 
transport of own manufactures performed by non-transport companies. 
The  average distances covered were longer for public transport (82 km) than for branch 
transport (only 22 km) and for transport performed on own account it was even shorter. 
Conversely, 58% of the total weight of cargo transported was by transport of own manu- 
factures, 33% by branch transport and only 8% by public transport companies. 
Failures of the transporta.tion system are often reported a.nd a substantial number of 
these failuies origincite for the following reasons. 
A. Road network and railway network 
Despite a very high density public roads networkg (about 380 km per 100 square 
km) only 60% of all roads are covered with a proper firm surface, so road standards 
partly influence the quality of transport services. There is also a shortage of freeways, 
expressways, highways, etc. which exerts some negative impact. 
The  railway network has been decreasing since 1980 due to  the reduction of narrow- 
gauge lines. The  network is also poorly adjusted to  the spatial structure of Poland. 
B. Technical standard of vehicles 
The proportion of older vehicles is growing both in road and rail transport. For 
example, the share of trucks operating for 8-10 years doubled in the period 1980-1984 
and of those operating for more than 11 years tripled. The  share of wagons operating for 
11-20 years accounts for 33% of all wagons and of those used for 21-30 years 25.2%. The  
increased volume of older vehicles is primarily caused by insufficient deliveries of trucks 
and wagons, in spite of the fact that railway cars, for instance, are one of Poland's export 
specialities. 
'The following classes of loads had the greatest average distances of carriage within the country: 
potatoes 365 km, artificial fertilizers 325 k ~ n ,  other chemical products 338 k m ,  hard coal 336 km and ores 
336 km. 
'Public roads are accessible for all users and constitute three quarters of all roads in Poland. Besides 
public roads there is a network of country roads ~rhere access is limited. 
Ma];!. of the trucks in operation ha.ve a very small capacity, i.e., almost 40% of them 
take loads of only 2 tons or less and only 11% of trucks have capacity of 6.1-7 tons. In 
railway transport the share of electric diesel locomotives is growing but the number of cars 
is decreasing (by about 22% compared with the years 1975-1985). Coal wagons dominate 
in the structure of goods wagons (53%) since bulk products constitute about 40% of the 
total cargo shipped by rail. 
C. Limits on supplies of liquid fuels 
These limits are imposed on all companies but they affect the specialized transport 
companies particularly badly. It a.lso accounts for the comparatively short distance of 
cargo transfer performed by transport of own manufactures by non-transport companies. 
All transportation needs significantly exceed the capacity of all of the types of trans- 
port available, but still insufficient attention has been paid to the correct organization 
of combined transport and its operation. Transport has been performed regularly by 
one state-owned forwarding company for domestic shipments of goods which coordinates 
freight within Poland.'' The company also has a very important task in organizing regular 
truck communications. This means that drivers of all trucks with no cargo destined for 
them are obliged to contact the appropriate regional agencies in order to obtain a load. 
This limits empty truck journeys. 
Several small forwarding companies also function and these are transport and forward- 
ing co-operatives and branch specialized forwarding companies. Forwarding companies 
for domestic freight mainly combine rail and road transport. 
Due to the unfavoura.ble circumstances described above, the majority of which could 
not be overcome easily at least in a short run, attempts should be made to replace 
the shortage of transport capacity by more efficient utiliza.tion of the current transport 
facilities. The scale of potential in~provements in the logistic cha.in in the field of transport 
might be expressed by the following indicators: 
The share of idle runs of rail wa.gons as a percentage of total runs amounts to some 
30.7%; in r0a.d transport it is some 31.2%. 
The comparison of the average transfer speed of 1 ton of cargo in 1985 (i.e., about 78 
km per day) with the average technical speed of a goods train in the same year (i.e., 
about 40 km per hour) shows poor utilization of a wagon runs and long stop-overs 
in places of loading, unloading and reloading, as well as at intermediate railway 
stations. 
The level of mechanization of loading activities computed as a ratio of loading activities 
performed by mechanized equipment for cargo handling t,o the total volume of loading 
activities rose from 80.1% in 1975 to 91.5% in 1985 excluding sea ports where the level 
reached 100% in 1952. The full mechanization of reloading activities is not possible at all 
in rail transport due to the tra.ditiona1 system of conveying goods. Freight in containers 
''There are five forwarding companies for foreign goods. They co0perat.e closely with the forwarding 
companies for domestic  shipment,^. 
constiti~tcd only 0.3% of the total amount of freight in 1975, in 1980 - 0.2% and in 1985 
- 0.5%. Tlie share for shipments by sea is 5.5%. 
This survey on transport systeins in Poland allows us to conclude that transporta- 
tion still does not properly support the supply and distribution of goods. However, one 
must admit that a portion of demand for transport services is exaggerated and results 
from certain anomalies within distribution patterns. Hence the problems of poor quality 
transport services seems not to be solved merely within that sector. 
1.3 Distribution Channels and Patterns 
The system of distribution of production in Poland has a significant feature: the share of 
raw materials, materials and energy prevails in the total value of turnover of production. 
The share of turnover value of machinery and equipment dropped from 11% in 1975 to 
5% in 1985.'' 
The limits put on the flows of products is presented in Figure 2. 
In Poland there are the following forms of physical flow of goods from their producers 
(or from foreign trade companies importing goods) to consumers/users: 
A.) A direct flow of goods when there is no intermediary between a producer and a 
consumer/user. 
B.) Indirect flow of goods occurring in the form of: 
- organized transit when an int,ermediary company is involved between producer 
and consumer/user. The intermediary takes the order from a customer and 
places it with a producer but the conta.ct is made and deliveries are accom- 
plished directly between producer and customer; 
- a.ccounted transit when between producer and consumer/user, the interme- 
diary appears who enters in his own name into separate contracts with the 
producer and the consumer, but deliveries are shipped directly from producer 
to consumer; 
- warehousing, when a. consumer buys goods at a. trade company (i.e., ware- 
houses, shops or other vending locations). 
The structure of different forms of flows of production in Poland is presented in Figure 
3. 
A significant difference in the structure of the flow of products results from two main 
reasons. One of these is not directly connected to the logistic problems but concerns the 
changing structure of prices rather than physical structures of flow. The second reason is 
that more and more companies try to a.void any trade intermediating agency, especially 
in cases where so ca,lled "obligatory intermedia.tion8 (ma.jor form of rationing) has been 
reduced, and also when producers and trade compa.nies are not bound by fixed agreements 
on the exclusivity of representation on the market.12 
"Partly this was due, apart from changing prices, to considerable limit,s placed on capital investment. 
12Still the range of these phenomena is not known though one can presume that it might be quite wide. 
The reasons for such company's behavior is described in section 1.5. 
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Figure 2: Scheme of limitations of free circulation of production means in Poland (1985- 
1986). 
(Source: MToj ciechowski, 1986) 
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a)  Organized transit estimated by the Main Statistic Office on the basis of reports 
delivered by companies. However, its turnover value is always underestimated and 
is difficult to verify. 
b) Warehousing includes wholesale and retail. 
Figure 3: Structure of turnover value by different forms of flow of production means. 
(Source: Wojchiechowski, 1988) 
Still the range of the "obligatory intermediation" is significant and sometimes several 
"stages" of such intermediation occur. The typical fea,tures of such flows of products are 
as follows: 
when many intermediaries exist the circulation of documents i.e., ratios of materials, 
order forms, etc. is quite detached from the physical flow of goods; 
many storage stages may be gone through before products from a manufacturer 
reach ultimate users; 
long lead times occur, e.g. these amount to  65-95 days or sometimes even 125 days 
before the quarter of the year when the delivery is supposed to  be accomplished; 
these lead times are fixed by intermediary companies a.nd they are extremely tough; 
complicated distribution systems lead to many additional transport activities. 
The question arises, will the future reduction (or even abolishment) of obligatory 
intermediation in trade bring about quantitative changes in the structure of flows of 
production? In other words - will it cause a further drop of the share of indirect turnover? 
It is difficult to answer this question. 
Intermediating compa.nies generally sa.fegua.rd their interests very well and they make 
many efforts t o  maintain their monopoly of intermediation, even when there is no formal 
obligation.I3 Such processes are enforced by the lack of real competition in the field of 
trade intermediaries, as well as the lack of action on the part of procurement staff of 
the buying companies. These existing staff are used to being served by intermediary 
companies and are not able to take any immediate steps to a.rra'nge for other ways of 
supply. Many compa.nies do not feel like changing the present status-quo based on long- 
lasting formal and informal conta.cts since this is rather convenient for them. 
Economic necessity and soft budget constraints have not been strong enough to  force 
companies to avoid additional payments for intermediation. hlany managers and execu- 
tives still prefer the feeling of comfort in the old system rather than face the sometimes 
difficult and time-consuming direct relations with the producers. 
Another specific phenomenon occurring in procurement in Poland is the so called 
"re-circulation" of materials.I4 This means that companies re-sell materials which they 
bought earlier for their own processing. These multiple sales of a part of materials held 
are estimated [Warzecha, 19861 to raise the total value of turnover of production in Poland 
by 20%. The process also results in a tremendous increase in different costs items, and 
particularly in transportation costs. Finally, these costs raise the effective prices for 
manufactured goods and it is the customer who pays for this "re-circulation". 
13Some efficient anti-monopolistic laws are expected to  be passed in Poland. They aim a t  the liquidation 
of monopolies both in the production and trade spheres. 
14Generally the reasons for "re-circulation" of goods originate from the incorrect distribution, rationing 
and scarcity of goods. Procurement staff of companies are thus well-accustomed with the search for 
necessary materials not only a t  producers or at proper trade companies, but  first in the stores of other 
companies who might have bought those materials ear l~er  for themselves but for many reasons would like 
t o  re-sell them. 
1.4 Warehousing, Materials Handling and Packaging 
Spatial location of warehouses and stores is quite essential from a logistics point of view 
since it shapes the inter-regional and intra-regional flows of goods. In Poland there is 
a directly proportional dependence of the' location of intermediary companies (and their 
storage areas) upon the location of the pla.ces where goods are produced. 
Many unfavourable phenomena occur in this field of spatial location, usually involving 
negative results for the transportation process [Academy of Economics Katowice, 19881. 
Storage areas are often scattered over different districts of a single town. Such dis- 
persion of stores in towns increases the number of idle runs of delivery cars on the routes 
between stores and production or trade companies. It also results in crowded streets, es- 
pecially during working hours and influences the average technical speed of trucks which 
amounted to  33.3 kmh in 1985 [Academy of Economics Katowice, 19881. Multiple ship- 
ments of the same goods is also an unfavourable practice.15 
Stores located in residential areas and in the outskirts of towns often do not have 
any railway sidings. This causes difficult access to  these stores and involves higher costs. 
Location of stores within residential districts is also very inconvenient for their inhabitants 
due to air pollution, noise, increased probability of accidents, etc. 
The most numerous group  consist,^ of trade companies having a t  their disposal an 
average storage area of 10,000 square meters, an average turnover of 20 Million tons, and 
the average number of stocked items amounts to 6,000. The average ratio of production 
sold by socialized industrial companies to the overall storage a.rea amounted to  6.9 Billion 
zloties per square rneter in 1986 though in many regions of the country, e.g., in southern 
and central regions, ratio ranged from 2.0 to 14.1 Billion zloties per square meter. In 
those regions the largest demand for new stora.ge space exists [Academy of Economics 
Katowice, 19881. 
The technical level of warehouses of trade compa.nies is fa.r from being satisfactory. On 
average, in the majority of warehouses open air storage area.s prevail, exceeding 60% of 
the total storage area [Mrozek g! Glod, 19841. Open air storage yards are most commonly 
situated at sea ports, construct,ion sites, mines, railway stations and wholesale stores. 
Within the stores located in buildings the share of high-storage rooms is very sma.11. 
In 1985 there were only 34 high-rack storage rooms in the country and only 7 of these 
belonged to trade companies [Piwonii, 19851, The capacity of these stores is varied and 
ranges from 1500 to  35,360 shelve seats. Industrial stores have an average height of 12.5 
m and only 2 stores are higher than 20 m. The majority of high-storage rooms operate: 
for car producing factories and trade companies selling cars and spare parts for these; the 
engineering industry; electronic industry; and chemical industries. 
Also few high-rack stores, two or even three times higher than high-storage rooms, 
could be met [(2) Fijalkowski, 19831. High-storage and high-racking show several short- 
comings in Polish conditions. 
15For instance, lack of properly located large storage areas leads to  the situation when corn is sent out 
of certain country regions during the time of its purchase while the same corn is brought back during 
wintertime. 
First of all traditional packaging preva.ils. The use of pallets during the period 1975- 
1985 is very small and has not changed significantly since. In 1975 only 0.2% of goods 
were carried on pallets. That share did not change grea.tly and in 1980 amounted to 0.3% 
and to 0.4% in 1985 [(15) Academy of Economics Katowice, 19881. 
Due to  the extremely low level of loading units in warehousing there are no possibilities 
of full automation of materials handling. Besides these problems high-racking problems 
also exist, such as: 
comparatively high rates of failure of equipment for materials handling; 
high exploitation costs connected mainly with the purchase of imported spare parts, 
since there is no domestic production of front and side-loading forklifts; 
difficulties with the heating system for storage areas. 
Altogether advanced automation and mechanization of storage processes is still a far 
distant hope, and therefore warehousing of goods may add significant troubles to the lo- 
gistics chain. Storage space is not likely to grow rapidly neither through better utilization 
of existing stores nor through construction of new storage sit,es. Estimations [(4) Golem- 
bska, 19861 show that new investments could cover only a quarter of all requirements for 
increased stora.ge areas. 
In these circumstances the role of organizational change is quite essential since these 
changes might be a self-reinforcing source of increased efficiency of storage processes. 
Most of these changes should provide for better links with the transportation system in 
order to create smooth flows. 
1.5 Logistics Costs and Efficiency 
Total logistic expenditure has not been estimated precisely in Poland as yet. This has 
been mainly due to the lack of information and little general interest in the logistics 
concept. Rloreover, the difficulties connected with such an estimation are multiplied by 
lack of adequate data on the subject. 
Nevertheless, some calculations will be presented below which are rough estimates of 
total logistical costs broken down between inventory, stora.ge and materials handling as 
well as transport. The calculation excludes the costs of packaging and data processing 
which means that the total logistical expenditure might be under-estimated. 
The value of particular elements of logistic costs and their share in GDP is presented 
in Table 2, this indicates that the sha.re of logistic costs in GDP is quite significant. The 
fall of that cost by 2.5 points between 1980 and 1985 could not be considered as a sign 
of any tendency. Still one can see that a considerable effort must be made in order to 
distribute goods within the economy. However, companies themselves did not estimate 
their logistic costs and moreover they were not even very interested in the exact efficiency 
of different types of procurement. Also, the constraints put on the distribution system 
did not encourage compa.nies to obtain such information. 
Preliminary research undertaken in 1984 [(7) Haus, 19S.51 has shown some interesting 
results indicating how - within limited possibilities of choice - manufacturers choose a 
Table 2: Share of logistic costs in G D P  in Polanda (current prices.) 
Main logistic costs 
1. Inventories in economyb 
2. Storage and materials handlingC 
3. Costs of transport and communicationd 
4.  Total logistic cost 
5. Value of GDP 
6. Share of logistic costs (1 + 2 + 3) : 5 
a )  All data  estimated on the basis of Yearbooks of Statistics edited by the Main Statistic 
Office in Warsaw. 
") Cost of inventories was estimated as a cost resulting from interests on bank credits 
for maintaining inventories plus the rate of the profits lost due to the capital tied up by 
inventories. In 1980 on avera.ge 40% of total inventories were financed by credit with the 
rate of interest amouiltiilg t o  $% and in 1985 that share dropped to  about 20% and the 
basic rate of interest rose to  12%. The rate of lost profits was estimated on the basis of 
the level of average rentability in a socialized industrial company which rose from 9.3% in 
1980 to  13.1% in 1985. 
') Costs of storage and materials handling were estima.ted a.ccording t o  indicators presented 
by Cz. Skowronek [Skowronek: 19771. He estimates t11a.t costs of stora.ge and handling 
amount to 4% of the value of stocks and additional costs of inventory depreciation (lowering 
quality, costs of dislocation, etc.) coilstitute about 3% of their value. 
d, These are the material and non-material costs of transport and communication 
companies. 
Source: Author's estimations. 
Billion zloties 
1980 
215. 643 
120. 760 
327. 008 
663. 411 
5,657. 000 
11. 8% 
1985 
713. 782 
322. 353 
937. 596 
1,973. 731 
21,219. 500 
9. 3% 
particular logistic channel for procurement. This is an example of at least a simple partial 
evaluation of logistic efficiency (presented in Table 3). 
Structures of procurement are listed according to the value of their share in the total 
turnover of production in 1985 in Poland. Specified criteria of evaluation are not subject 
to any hierarchical ranking since their significance varies between different companies. 
The criteria include cost elements such as prices, purchasing and transportation costs, as 
well as elements of customer satisfaction with performed services. 
The analysis of different types of procurement indicates that their logistic efficiency 
varies considerably. The evaluation of that efficiency is in accord with the real tendencies 
in the structure of the flow of production discussed in section 1.3. 
Managerial Structures and Strategies 
2.1 Organizational and Institutional Structures 
Logistic functions in the economy are performed essentially on two levels, i.e.: 
by "central" bodies of state administration; 
by economic organizations (companies and their associations). 
The s t r ~ c t u r e  is presented in Figure 4. 
General functions of the "central" bodies consist of decision making on economic and 
legal conditions for the circulation of goods. They set the economic instruments for pro- 
curement control and prepme balances of materials. Sector and branch ministries assist 
the supervised companies with their procurement of materials or sales of manufactured 
products. In practice those ministries try to exercise administra.tive control over compa- 
nies. These ministries are: 
Ministry of Domestic Trade 
Ministry of Industry 
Ministry of Spatial Economy a.nd Construction 
Ministry of Transport, Wa.ter Na.vigation a.nd Communica.tion 
Ministry of Agriculture, Forestry and Food 
r Ministry of Foreign hllarkets and Sea Naviga.tion. 
The financial system for companies, tax system, rules of price setting, etc. have 
been established by the Ministry of Finance and their decisions grea,tly influence logistic 
operations of all companies. The impact of the central and other functioning banks is 
exerted by credit. policies and control of financial conditions of companies. 
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Par!icipation of so many institutions for decision making in logistics means that t.he 
process is decenhalized. None of those institutions could actually coordinate logistic 
activities unless it is specially authorized to do so. 
The second level of organizational structure for goods distribution consists of: 
industrial companies and their associations; 
transport companies and their associations, functioning as independent specialized 
units dealing with cargo freights; 
separate trade companies and organizations supervising these companies. 
Trade companies occupy a special position as they influence logistic flows. One can 
divide them into three essential groups: 
sales companies (e.g. sales offices, central sales offices, selling companies, etc.) whose 
main function is to organize sales of products manufa.ctured by domestic producers; 
r wholesale trade companies whose main function is to play the role of wholesaler, 
selling production to a wide range of customers; 
companies of centralized procurement whose main function is to organize the pro- 
curement process of strictly limit,ed groups of customers. 
This classification is to some extent theoretical as many trade companies perform in 
practice more than one type of functions. The reason is that many companies were forced 
to offer new services for customers in order to maintain the same share of the market. 
Hence one can meet companies dealing with sales of certain goods and simultaneously 
organizing procuren~ent for the producers of these goods. Some companies try to organize 
both wholesale and retail sales. 
In practice trade companies commit errors in their opera.tion: 
detailed market analysis is limited and sometimes completely forgotten, since it is 
comparatively easy to sell products in an economy which is dominated by shortage 
of supply. 
commercial and technical services performed by these companies ha.s undergone 
some reduction and their range is very limited. 
The organizational structure in trade of products changed in the period 1975-1985, 
mainly due to changes in management resulting from the economic reform (see Table 4). 
One can observe the following pllenon~ena: 
r the transformation of central unions of wholesale trade companies into associations 
of companies with greater autonomy. 
Table 4: Changes of the structure of trade companies dealing with the means of production 
(Source: [19] and [9]) 
Types of companies 
1. Intermediaries - organizing sales 
2. Wholesaling companies 
3. Intermediaries - organizing procurement 
a tendency for increasing the number of intermediary companies and especially 
companies organizing procurement for certain groups of buyers. 
Logi\tic flours also include the basic links of the Polish economy, i.e., industrial com- 
panies. In the majority of Polish companies different logistic functions are performed by 
separate sections or departments. Hence, their structure is the traditional one with mate- 
rials management playing the dominant role. However, the type of organization and place 
of materials management in the whole structure of a company are quite varied. Thus it 
is very difficult to find even two completely identical companies. 
Number of companies in the years 
hhterials management is usually divided into two essential functional departments: 
1980- 198 1 
35 
146 
106 
purchasing (or procurement) department which is an extremely important unit in a 
supply shorta.ge economy, though its role is often underestimated; 
1985-1986 
3 1 
154 
145 
materials economy department, existing only in some companies and dealing with 
efficient utilization of materials, control of technical standards for materials con- 
sumption in production, levels of inventories, etc. 
The  purchasing department usually consists of several sections dealing with different 
groups of purcha.sed products. The  department too often mana.ges storage processes. 
Purchasing is usually supervised by a. sales and purchasing director (also called "trade" 
director) in larger companies. In smaller firms where such roles do not exist, that  de- 
partment is usually within the scope of activities of the director responsible for economic 
efficiency of a company. That  director as a. rule supervises also a department for materials 
economy, where they exist. 
The  organization of materials management is formally and strictly separated from: 
a sector of technical activities (technical documentation for production, management 
of fixed assets, energy department, tooling department, etc. ); 
production activities (manufacturing, quality control, etc.). 
That  separation occurs in spite of the fact that  all these activities are closely inter- 
connected with one another. Particularly strong ties between materials management 
(especially procurement staff) and departments for design of products and production 
technology are desirable. 
Matcsrials management do not normally have close ties with sales departments since 
the latter usually perform formal and administrative services for sales, using marketing 
rather seldomly, with limited market resea.rch, etc. This is due to the fact that usually 
there is a queue of buyers waiting for products and the department of sales faces only the 
problem which customer should be served first. 
Work-in-progress inventories and flows of materials during ma.nufacturing are the re- 
sponsibilities of the production department and director (technical director). 
In many companies separate transport divisions have been organized, which are re- 
sponsible for internal and external transport. They may operate with own transportation 
means or they may also hire services from specialized transport companies. Those trans- 
port divisions face all the major problems discussed in section 1.2. on transportation 
systems. 
As formal organization structures are not adjusted to integrated logistic functions, 
frequently many informal links appear. No one calls them "logistic links" but they have 
this character. There is a considerable need for integration of the whole sphere of the flow 
of material through a company where, for example, it emerges that in large companies 
thousands of parts materials, and components enter and flow through the plant. 
h/lore p~ofound organization structural analysis focused on relations between materials 
management, sales and transportation can hardly ever be met either in research reports 
or in practical surveys.I6 
2.2 Economic Regulation of Logistics A-ct ivity 
Various activities connected to logistics are primarily regulated by different methods of 
stock and procurement control. These methods are aimed at: 
improvement of stock levels 
a.djustment of the structure of inventories to  meet real production requirements 
reduction of excessive stocks 
maintaining smooth procurement according to the current needs of different com- 
panies. 
16The same concerns the analysis of st,aff at different. depart,ment.s of companies or sectors of the 
economy involved in logistics. Some very dated research performed hy the St.at,e Board of Materials 
hlanagement in 1974 showed that  the staff for materials management (wit.hout storage) aniount'ed t o  
4.5% of the tot,al number of enlployees in the 15 branches of industry subject t o  esaminat.ion. 
Regulation on the macro-level 
Direct control has been based on the following instruments: 
a )  balances of materials prepared by: 
- the "Central Bodies"; these do not impose any obligations and rather they 
serve the purpose of current information on the terms of supplies and desired 
directions of utilization of materials; 
- trade companies; these balances become operative tools of trade companies 
functioning. They balance and fix strict commitments only in cases prepared 
by an obligatory intermediatory company and serve the purpose of rationing 
or allocating supplies: 
b)  different forms of materials rationing such as: administrative distribution of prod- 
ucts, limits of fuels and energy consumption, obligatory trade intermediation; 
c) stock planning mainly in the form of macro-economic standards indicating the high- 
est possible level of stocks of materials quarterly at all customers in the socialized 
economy; 
d)  procurement priorities such as: guaranteed procurement, priority deliveries, priority 
of orders, etc. 
These instruments have been used for many years, however, the details of the system 
were not stable. It appeared quite soon that such direct control was not efficient a t  all and 
it could not completely replace the market. As a matter of fact all those direct instruments 
were to a greater or lesser degree, the hidden forms of administrative rationing of products. 
However, imbalanced markets and shortages appeared to be more influencial regulators of 
inventories and procurement, while obligatory intermediation, stock standards, etc added 
only extreme formality and a bureaucratic style to managerial strategies.17 
During recent years more attention has been paid to indirect procurement and stock 
control based on regulations and parameters influencing companies behaviour. In other 
words-certain impulses for companies must exist which would stream all performance of 
companies in a proper direction including materials management. These impulses could 
concern motivation (through incentives) or supplies (connected e.g. with stock financing). 
The general tendency of the present government is to base the economy on market 
forces. It means a withdrawal of all types of rationing of goods, systems of priorities, 
special grants, etc. Therefore the role of central control also becomes different. Instead of 
rationing and the allocation of means of production the "Central" bodies will concentrate 
on problems of overall strategy, identification of development priorities and on creation 
of conditions suitable for efficient operation of all companies. Economic regulations will 
be identicalal for all sectors and branches of the economy (also for private and socialized 
sectors). Thus the main role of a company is to "earn money" and a good director should 
ensure a proper level of rentability, efficient performance not only in the short run but 
'?The achievement of full consistency between granted ratios and requirements for products is impos- 
sible even from a theoretic point of view. There are no ideal methods for efficient rationing and always 
lesser or greater errors will occur. 
primarily over a longer time period. At the same time all economic regulations must be 
strictly observed.'' 
Still the process of the abolition of rationing is at its initial stage. It seems that the 
central level and the companies are fully prepared for these, but there are trade companies 
and central offices of company associations who defend the traditional system. For them 
it is much easier "to administrate" the circulation of goods than "to manage" the flow of 
goods. 
Regulation on the micro-level 
The most important elements of logistic regulation at the company level, consists of 
internal stock control. 
A variety of stock control methods can be used but statistical methods are the most 
frequent ones. h4ainly the simplicity of these methods establishes their common use since 
they fix certain stock standards on the basis of delivery lead time, delivery lot, rate of 
consumption and a certain level of safety stock. Methods of control based on optimal 
stock levels (i.e., inventory models) are used very rarely. Presently there are only few 
verified examples of its utilization in Poland. 
Dynamic (operatiue) stock control means such restrictions of deliveries that they could 
cover current material requirements of production and at the same time minimum stock 
levels would be maintained. These methods are also rarely used in Poland. 
MRP-systems are being installed in a few companies but the process is at the very 
initial stage and there is no body experience in this area. At this early stage, the majority 
of recognized difficulties concerlls unrealistic production plans, planning horizon, planning 
periods and the scope of implementation of hlRP. As the lead-times for almost all materials 
are very long (half a year or more) usually all materials purchased must be excluded from 
MRP, therefore it can very seldom be used as a tool for control of materials inventory. 
Still the knowledge about MRP among the staff of manufacturing or trade companies 
is extremely limited. Those few people who know about it usually do not see any necessity 
nor possibility to use MRP in their own factories. 
The activities connected to operating stock control are thus based mainly on traditional 
methods. One reason for this may be that difficult conditions of procurement do not 
enhance companies to use advanced methods of stock control based on computer networks 
and enabling to plan "just-in-time" deliveries. 
2.3 Information Technologies 
Increased efficiency of the materia.1 flow requires a proper system of information which is 
an integral part of the logistic system. 
180pinions presented by members of the Polish government a t  the meeting with numerous representa- 
tive groups of general managers and reported by [(11) hlisiak, 19891. 
In 1975 there were 391 systems of automated materials managementlg in Poland. In 
1977 the number of these systems increa.sed to 624 and there was a tendency for further 
growth (present numbers of automated materia.1~ management systems cannot be specified 
because there is no central record of them). 
The most numerous group consists of information systems for materials management, 
while industrial companies are the main users of these systems. The applications of 
Electronic Data Processing (EDP) in the area of materials management constitutes about 
80% of all applications for management in industry. For instance in 1984 all ironworks 
and steel plants had operating informatic systems for materials management. 
The majority of information systems in industrial companies were based on the batch 
technology of data processing. Such systems that use data bases are still fairly rare and 
they are used essentially in large enterprises which are the leaders of informatics applica- 
tions. Commonly the systems used do not have a complex structure as they comprise only 
certain fields of materials management and most frequently, structures and volumes of 
materials turnover a.nd planning of demand for materia.1~. These systems do not perform 
regulatory functions which enable efficient control of procurement. 
Computer applications for management in the sphere of trade are about five times 
lower than in the sphere of production. For instance, only 10% of wholesale trade com- 
panies employed informatics in their activities. Quite often operating systems are just 
an attempt to use a computer for solving partial, simple and not always the most impor- 
tant tasks and problems [(6) Grzyb, 19791. However, those companies who have already 
adopted modern EDP for materials management benefit from better information system 
with increased credibility and faster access to data. 
Actual EDP solutions for the transport system greatly depend on the basis created 
in the period 1970-1950. This was successfully coordinated by the Centre for Transport 
Informatics. One can mention the following characteristics of EDP implementation in 
transportation [(Is) M'ierzbicki, ed., 198-11: 
the majority of systems concern statistics and listing 
systems are installed for a single company and not for the whole group of companies 
a a very limited number of systems a.re used for decision-making 
there is a lack of systems of inter-mode type ("combined systems" for different 
transport modes integrated in one EDP system) 
large deconcentration of computing ca.pacities in the railway and road transport 
industries 
a lack of modern methods of computer communication. 
The hitherto development of information systems in different areas of logistics shows 
many negative phenomena, namely: 
l gTha t  term is used essent.ially for autonlat.ed dat.a processing for purposes of materials management. 
I t  comprises very simple systems as well as more complex ones. 
the introduction of new information systems to old organizational forms of manage- 
ment which are usually too complicated and not integrated 
inadequate development of progra.mming 
insufficient unification and standa.rdiza.tion of hardware and software which has re- 
sulted in an extreme variety of types (lack of compatability) 
little coordination of informatic applications in the country and a lack of cooperation 
between different branch systems, different companies and organization units 
insufficient level of development and usage of micro-computer systems 
poor LLcomputer consciousness" of staff and irrational attitudes towards introduction 
of informatic systems. 
The development of computer networks is also retarded by poor technical standards of 
the telephone network in the country. The level of automation of telephone links amounted 
only to  67% in 1985 with the absolute number of 113 telephones p.er 1000 inhabitants in 
the same year (in the countrysidee there were only 38 telephones per 1000 inhabitants). 
Usually all companies operate their own telexes while telefax services are quite recent and 
a comparatively rare phenomena. 
The general conclusion should be that it is not the lack of hardware that limits a wider 
use of EDP in materials management, tra.de and transportation. This is caused rather by 
insufficient software and lack of management training. 
Conclusions 
Logistics is not a common term used in Poland nor the knowledge on logistic structures 
and strategies. Hence it is worth underlining that this report-according to  the knowledge 
of its author-is a unique elaboration of this kind in Poland [(15) Academy of Economics, 
Katowice]. 
All the elements of logistics such as: distribution, transportation, inventories, ware- 
housing, information systems have been subject to  detailed research before but they have 
never been analysed within an integrated logistic framework. Therefore many research 
projects going on a t  different research institutes, universities, etc. might be quite well 
advanced in those separate fields of logistic activities but probably they will lack the co- 
herent logistic approach. Hence this report could serve as a point of departure for further 
research on macro logistic problems in Poland. 
The need for an integrated approach to  the flow of goods becomes self-evident in 
Poland and, especially because of the fact that the actual logistic system, is not very 
efficient. It results from a general absence of explicit drive for efficient management 
and efficient company performance. The philosophy of management observed in many 
companies proves that profit or return on investments hardly become operational goals of 
an individual firm. 
Economic practice establislied throughout the period of implementation of economic 
reform finally resulted in the linlited role of profit for the survival of a company. It 
is mainly due to  the ma.rket being constantly desta.bilized and the inflation connected to  
tha.t, both bringing about a high probability of companies obtaining excessive, unjustified, 
financial resources further strengthening infla.tionary tendencies. On the other hand fiscal 
pressure tends "to put limits" on maximum company revenues, interfering with their 
autonom~. and self-financing. 
Such logic also influences the logistic system and its performance, together with all 
existing resource constraints (materials, fixed capital, manpower). Therefore the main 
problem now is to  obtain the maximum output from the given volume of inputs (which 
it is possible to  put on the market). That general idea could be understood directly as a 
technical project dealing with new designs of products or new waste reducing production 
technologies, but it could also be expressed as meaning all companies are aiming at better 
synchronization of supply, production and distribution. 
The primary goal of logistic systems in Poland is to secure precise procurement of all 
economic l~ni ts  and institutions with only a little regard to the costs of that procurement. 
Hence the natural aim of logistics system in Poland is to  deliver a given quantity of 
products (with respect to their quality as well) to customers, at the time they require them. 
The overall cost of this process is less significant (though not completely unimportant). 
In these circumsta.nces stocks play a role of "shock absorbers" when deliveries lack 
their promptness or quality. Inventory expenditures are the "normal" element of costs 
calculation and they are also included in the price of finished goods. Tha.t price is easily 
passed on to  consumers since the average dema.nd for goods is rather large. 
Thus the direct link between the level of inventories and the performance of transport 
systems is not very important from the macro-economic point of view since there are 
many other very important factors which influence the level of inventories in the Polish 
economy. In that respect the system of trade of production is more essential. The direct 
interdependencies of transportation and stocks should be the subject for consideration at 
the level of a single company or a group of companies (that is - at the micro-level). 
Therefore the development of new logistic technologies does not consist only of the 
improvement of transport and storage systems, and techniques. Neither could it be iden- 
tified with a better informzition system alone. There must be parallel research efforts 
dealing with logistic flow in Poland. It should concentrate on two main issues: 
research in the area of inter-dependencies between companies 
investigation of production processes with respect to better management of materials 
flow but from the point of view of logistics principles. 
These issues are crucial for dealing with the problem of integrated material flow not 
only in shorta.ge of supply economies. Still they have not been considered very seriously 
though the interest in logistics is slo~lly growing. 
True logistic channels cannot opera.te beyond conditions set by manufacturing pro- 
cesses. There is an essential feedback-opt ima.1 logistic pelaformance of a company (and 
the whole economy) depends on its production abilities to achieve logistic goals. At 
the same time the criteria chosen for positive eva.lua.tion of logistic activities of a com- 
pa.ny should determine the design of the manufacturing process. For tha.t rea.son the 
trade-off between logistics and production costs in Polish companies must be more accu- 
rately described and that requires detailed research, especially with reference to  Flexible 
Manufacturing Systems, Computer Integrated Manufacturing, general mechanization and 
automation of production processes, etc. 
On the other hand, all links and requirements for integration between distribution 
systems and manufacturing should be investigated to deta.il. Better knowledge is required 
of the different functioning of logistic channels; and conditions for their efficient operation. 
Perhaps these are the best recognized group of problems though still it would be essential 
to  more closely merge research in the area of distribution processes with that in transport 
problems. 
It is also necessary to develop an adequate information flow for logistics purposes so 
that it would support the overall performance with better utilization of computer capaci- 
ties, and better software for logistic flows. However, these computer- based systems cannot 
be a cure for poor performance of a company since these systems are only the efficient 
technique of linking information concerning production, sales and deliveries. Hence the 
whole sphere of macro- and micro-economic control of logistics must be taken to account 
since presently logistics and particularly stocks and costs of transportation do run out of 
control. It must be clearly understood that a sophisticated computer-based system is in 
no way a guarantee for improved logistic performance. 
Finally, one must note that the potential impact of new logistic technologies on eco- 
nomic practice depends largely on peoples' attitudes and knowledge of these concepts, 
their understanding and creative acceptance. Perhaps this would be the major obstacle - 
behavioural inertia. The wider information on logistic management could perhaps over- 
come that barrier and once managers realize how much looseness of various kinds exists 
at their plants they would try to reduce it in the most efficient manner. 
Logistic concepts have proved to be successful and many companies in the West are 
quite experienced in their implement,ation and opera.tion. It might be worthwhile to  use 
their experience of how to handle these problems so that it would be easier to  understand 
all conditions for success or failure of these ideas, both in capitalist and socialist countries. 
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I. PHYSICAL LCGISTICS STRUCTURES 
1.1. INVENTORIES I N  THE NATIONAL ECGNCMY 
For t h e  eva lua t ion  of t h e  Yougoslav l e v e l  of 
economic l o g i s t i c  w e  can use  t h e  f a c t s  on s tock  growth 
and compare those  va lues  i n  r e l a t i o n  t o  t h e  s o c i a l  
product v a l u e  ( t a b l e  1 ) . 
TABLE 1 - A review of t h e  i n c r e a s e  of s tocks  a s  a  p a r t  
of s o c i a l  product 
(82-86) ( i n  b i l l i o n s  of d i n a r s )  
- - - - - - -- - - - - 
YEAR SOCIAL PROWCT VALUE ff STOCKS INCREASE (# STOCKS 
1982 2925 373 12,75 
1983 4064 63 1 15,s 
1984 b3Z.S 1145 18,lO 
1985 1 1 285 2&)9 2S, 12 
1986 22054 6396 29,lO 
From these  f a c t s  w e  n o t i c e  a  high percentage 
of s tock which i n d i c a t e s  a  high p a r t i c i p a t i o n  of bound 
c a p i t a l  i n  s tocks .  A cons tan t  growth of s tock  i n c r e a s e  
c o s t s  is  obvious i n  r e l a t i o n  t o  t h e  s o c i a l  product  va lue .  
The s o  c a l l e d  s tock  f inanc ing  which was de f ined  
i n  l e g i s l a t i o n  i s  c a l c u l a t e d  by t h e  p r i n c i p l e  of i n t e r e s t  
on working c a p i t a l  which i s  def ined  by t h e  Soc ia l  
Accountancy of Yugoslavia. 
This  i n t e r e s t  c o n s i s t s  of so  c a l l e d  "bank 
i n t e r e s t "  which remains unchanged dur ing  t h e  whole y e a r  
and an a d d i t i o n a l  r e v a l o r i z a t i o n  i n t e r e s  which w a s  d e f i n e d  
every t h r e e  months up u n t i l  t h e  end of 1987, and from 
1988 monthly; according t o  t h e  S t a t i s t i c s  of t h e  Na t iona l  
bank of Yugoslavia which gave t h e  monthly i n f l a t i o n  r a t e s  
of ou r  country.  A t  p r e s e n t  bank i n t e r e s t  i s  18% wi th  a  
r e v a l o r i s a t i o n  i n t e r e s  from 15-21 % (from t h e  beginning 
of t h e  yea r )  , monthly. 
The c o e f f i c i e n t  of s t o c k  tu rnover  i s  v e r y  low, 
and t h e  f a c t , t h a t  t h e  p ropor t ion  between t h e  s to rehouse  
2 
s u r f a c e  (m ) and t h e  goods tu rnover  (t) i n  1986 w a s  1 : 4  
i s  a good i l l u s t r a t i o n .  
The i n v e s t i g a t i o n  and t h e  survey c a r r i e d  o u t  i n  
SR Slovenia  i n  1984 f o r  t e x t i l e ,  l e a t h e r  and r u b t e r  
p roduc ts ,  i n d i c a t e  t h e  fo l lowing  tu rnover  c o e f f i c i e n t s .  
Graphic 2 - Percentage grcwth of p a r t i c i p a t i o n  of s tock  
inc rease  va lue  i n  t h e  s o c i a l  product va lue  
The c o e f f i c i e n t  of  s tock  turnover  f o r  main i n d u s t r i a l  
branches a r e  based on d a t a s  f o r  a l l  raw m a t e r i a l s  and f i n a l  
products  i n  those  branches,  i n  1987, a s  a  r e s u l t  of  record ing  
i n  10 a r e a s  i n  Yugoslavia f o r  p r o j e c t s  of goods t r a n s p o r t a t i o n  
c e n t e r s .  
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1.2.  TRANSPORTATION SYSTEMS 
T r a f f i c  i n  Yugoslavia t akes  p a r t  i n :  
- about 20% of b a s i c  funds i n  a  
s o c i a l  economic department, 
- about 8% of economic income, 
- about 20% of a l l  economic investments ,  
- over amor t i za t ion .  
T r a f f i c  i n  Yugoslavia f a i l s  t o  keep up wi th  t h e  
same branch in 'deve loped  c o u n t r i e s  cons ider ing  t e h n i c a l ,  
t echnologica l  and a s p e c t  of organiza t ion .  It makes d i f f i c u l t  
f o r  Yugoslavia t o  inc lude  i n  European t r a f f i c  system and 
i n t e r n a t i o n a l  labour  d iv i s ion .  The compet i t ive  power of 
Yugoslav economy has  decreased on t h e  world market and it 
a l l  had a  nega t ive  in f luence  on l o g i s t i c  system. It a l s o  
makes t h e  economic crisis deeper. Some of t h e  r e c e n t  
e s t ima t ions  show t h a t  t h e  t r a n s p o r t  expenses inc ludes  20% 
of t o t a l  va lue  of goods production,  whereas c o n t a i n e r i z a t i o n  
t a k e s  p a r t  i n  only 1% of t h e  whole t r a n s p o r t  system. The 
ana lyses  of f a c t s  on t h e  c h a r t  G shows an  obvious s t a g n a t i o n  
of development of a l l  kinds of f r e i g h t  t r a f f i c  except  air  
t r a n s p o r t a t i o n .  
TRANSPORTATION GOODS 
1 . 2 . 1 . 1 .  BRANCHES CXF LAND TF#NSPm 
The f a c t s  of some c u r r e n t  tendencies  i n  t h e  
land t r a n s p o r t  branches w i l l  be g iven  f i r s t  a s  w e l l  a s  
those  of some r e l a t i o n s  between t h e  branches ( t h i s  survey 
inc ludes  p i p e l i n e s )  . 
T A B L E  2 - Goods T r a n s p o r t  Volume 
TRAFFIC BRANCX 1575. 19EO. 1984. 1985. 
Railway 77.730 84.970 89.558 89.498 Transported tons  
Loading 61.701 68.265 74.087 73.229 
- Domestic t r anspor t  58.0 15 62.102 65.923 65.783 
- Export 3.686 6.164 8.775 7.5 16 
Import 8.600 10.002 10.009 8.783 
Transi t  7.429 6.603 7.484 7.416 
Achieved NTKM 21.638 25.0 18 28.854 28.2 16 
- Domestic t r anspor t  14.214 16.870 18.753 18.788 
- In te rna t iona l  t r anspor t  7.424 8.148 10.101 9.428 
Highway t r a f f i c  
Transported tons  130.133 20 1.556 175.532 1 7 1.386 
Domestic t r anspor t  127.910 198.89 1 170.125 166.930 
In te rna t iona l  t r anspor t  2.223 2.665 4.456 
Tons km 12.282 18.997 19.887 21.209 
- Domestic t r anspor t  10.928 17.349 17.154 18.323 
- In te rna t iona l  t r anspor t  1.354 1.658 2.733 2.886 
River t r a f f i c  
Transported tons  2 1.387 25.990 20.9 16 19.200 
- Domestic t r anspor t  17.674 23.246 18.783 17.010 
- In te rna t iona l  t r anspor t  3.713 2.744 2.133 2.1 90 
Tons km 5.46 1 4.975 4.088 4.153 
- Domestic t r anspor t  1.996 2.5 19 2.008 2.008 
- In te rna t iona l  t r anspor t  3.465 2.456 2.080 2.145 
Pipel ine  
Tons ( i n  000 1 1.320 6.302 6.267 6.278 
- Domestic 1.320 1.194 959 ... 
- Import - 4.855 5.308 . . . 
- t r a n s i t  - 254 - - 
Tons km 
- Domestic 109 2.159 2.493 2.504 109 83 5 6 . . . 
- Import - 2.053 2.437 . . . 
- Trans i t  
- 73 - - 
' Pipel ine  transport presented here i s  competative 
t o  other forms of land transport. Unt i l  1980 .  when 
international  transport was organized, only domestic 
transport ex i s t ed .  
Railway t r a f f i c  
Railway t r a f f i c  t endenc ies  a r e  presented by- 
t h e  average r a t e s  of i nc rease  of T r a n s ~ c r t  volume f o r  
t h e  per iods  1 9 7 5 - 1 9 8 0 ,  1 9 8 0 - 1 9 8 5  and t e n  year  per iod 
1 9 7 5 - 1 9 8 5 .  
TABLE 3 
I N D E X 1975-1980. 1 9 8 e 1 9 8 5 .  1975-1985. 
r 
'Imlspr* tons 1 , 8  1 f 4  
-* 210 1 f 4  1 f 7  
Danestic transprt 1 1 4  1 1 2  1 , 3  
E%Qrt 1 0 1 8  4 1 0  7 ; 4  
Import 3 1 1  -2,6 0 1 2  
T m n ~ i t  -5 ,8 2 f 3  010 
W~XM 289 2 1 4  287 
- danestic tramp* 3 1 5  2 f 2  2 1 9  
- intamational tramp* 1 1 9  3  ,O 2 , 4  
On graphic  4  it i s  shown goods t r a n s p o r t a t i o n  indexes  i n  pe r iod  
1 9 4 6 - 1 9 8 7  with l i n e a r  t r e n d  till 2 0 0 0  f o r  r a i l w a y . t r a n ~ p ~ r t .  
Graphic 4  
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1.2.1.1.2. Fubl ic  Road t r a n s p o r t  
Tendencies i n  p u b l i c  road t r a n s ~ o r t  i n  t h i s  
observed ten-year per iod  are a s  fo l lowing:  
TABLE 4 - The r a t e s  of i n c r e a s e  of t h e  p u b l i c  
road t r a n s p o r t  
197 5-80. 198-85. 1975-85. 
~ r a m p r t e d  tons 8 ,9 - 3,1 2 8 
- danestic transprt 9,2 - 3,4 217 
- in-tional tramp* 319 10,8 712 
NIXM 911 212 617 
- danestic -ansport g17 - 111 513 
- international transport 411 11;8 719 
On g raph ic  5 it i s  shown goods t r a n s p o r t a t i o n  indexes  i n  pe r iod  
1946-1987 wi th  l i n e a r  t r end  till 2000 f o r  road t r a n s p o r t .  
SCOPE OF GOODS TRANSPORTATlON INDEXES 
m n w m m t -  
m ,  I 
There was a  f u r t h e r  i n c r e a s e  of t r a n s p o r t  volume 
from 1981 t o  1985 - of 29,3 m i l .  t o n s  which was 18,28 more 
than  t h e  volume t r a n s p o r t  i n  1980 (24,7 t . m i l s )  . 
I n t e r n a t i o n a l  t r a n s p o r t  volume was inc reased  22,6% bu t  
domestic t r a n s p o r t  decreased from 2,417 t o  2,364 m i l .  t ons .  
T o t a l  t r a n s p o r t  achieved decreased i n  1985 (101.688 m i l .  
t o n s )  ccmpared t o  105.799 t o n s  i n  1980 (decrease  3 , 7 8 ) .  
I n t e r n a t i o n a l  t r a n s p o r t  i n  t h i s  pe r iod  decreased 3,7% and 
domestic t r a n s p o r t  8,1%. 
When we compare f a c t  f o r  t h e  per iod  1975-1985 
we can s e e  t h a t  s ea  t r a n s p o r t  was i nc reased  from 20,3 
t. m i l s  i n  1975 t o  29,3 m i l .  t o n s  i n  1985 ( o r  4 4 , 4 % )  and 
domestic t r a n s p o r t  about 13,5%. Transpor t  o u t p u t  was 
cons iderab ly  b igger  i n  t h i s  pe r iod  - from 87,366 m i l .  t o n s  
i n  1975 t o  101.902 m i l .  t ons  i n  1985. 
On g raph ic  6 it i s  shown goods t r a n s p o r t a t i o n  indexes  i n  pe r iod  
1946-1987 wi th  l i n e a r  t r end  till 2000 f o r  s e a . t r a n s p o r t .  
Graphic 6  
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A i r  t r a n s p o r t  i s  one of t h e  few t r a f f i c  branches  
which shcw c c n s t a n t  i nc rease .  
A i r  t r a n s p o r t  i s  c o n t i n u a l l y  developing a l though  
it had 5 r e a t  d i f f i c u l t i e s  i n  f u e l  supphly. T ransco r t  
has i nc reased  frcm 32.479 tons  i n  1980 t o  39.799 t o n s  i n  
1985 ( 2 2 , 5 % ) .  I n t e r n a t i o n a l  t r a n s p c r t  i nc reased  20,3% 
and d c n e s t i c  t r a n s p o r t  25,2%. Transpor t  g iven  i n  NTX1 i s  
even b igger ,  because t h e  average t r a n s p o r t  r o u t e  i n c r e a s e d  
more: it was f o r  51,4% b ige r  i n  1985 composed t o  1980. 
I n t e r n a t i o n a l  t r a n s p o r t  i n c r e a s e  was 56,7% and dcmes t ic  
t r a n s p o r t  6,9%. 
On graphic  7 it i s  shown goods t r a n s p o r t a t i o n  indexes  i n  pe r idd  
1946-1987 wi th  l i n e a r  t r e n d  till 2000 f o r  a i r  t r a n s p o r t .  
Graphic 7  
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I.  2. 1.1.3.  River  t r a n s p o r t a t i o n  
River  t r a n s p o r t a t i o n  shows v e r y  unfavourab le  
c u r r e n t  t e n d e n c i e s .  I n  t h e  p e r i o d  1975-1°C t o t a l  among 
i n  t o n s  had t h e  average  r a t e  of i n c r e a s e  4 %  and t h e  
number of NTKM had t h e  lower r a t e  of i n c r e a s e  of 1 ,8%.  
A s  t h e  r a t e  of  i n c r e a s e  i n  domest ic  t r a n s p o r t  i s  5,6% and 
NTXLY 4 , 8 % ,  i n t e r n a t i o n a l  t r a n s p o r t  had a  d e c r e a s e  of  5,35 
and 6 ,6% NTXM. 
TABLE 5  - River  t r a n s p o r t  r a t e  of i n c r e a s e  
1975-1980. 19-1985. 1975-1985. 
Transported- 4  10 - 5,9 - 1,l 
- danestic tranqmrt 516 - 6,O 014 
- international tramp* - 5,9 - 4,4 - 51.1 
IWml 118 - 3,s - 2,7 
- danestic tramp* 418 - 4,4 011 
- in-tional - 6,6 - 2,l - 4,7 
On g r a p h i c  8 it i s  shown goods t r a n s p o r t a t i o n  i n d e x e s  i n  p e r i o d  
1946-1987 w i t h  l i n e a r  t r e n d  till 2000 f o r  r i v e r .  t r a n s p o r t .  
Graphic  8 
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P a s t  decade ana l i zed  i n  t h i s  r e p o r t  can be 
devided i n  two per iods:  
a )  A per iods  from 1976 t o  1980 i n  which our  
economy, al though s u f f e r i n g  from s e r i o u s  d i f f i c u l t i e s  and 
weaknesses, s t r u c t u r a l  unbalance and many o t h e r  weaknesses 
i n  o rgan iza t ion  and e f f i c i e n c y  of bus iness  and investment  
po l i cy ,  had r e l a t i v e l y  favourable  r a t e s  of growth and it 
comes a s  a  consequence of b i g  r e sau rces  from f o r e i g n  
accumulation those  r e sau rces  were o f t e n  inadequate ly  
invested.  
b)  The per iod  of s e r i o u s  s t a g n a t i o n  and crisis 
dur ing  t h e  Planning per iod  from 1981 t o  1985 i s  s t i l l  
going on, with  t h e  h i g h e s t  of i n l a t i o n  u n t i l  now, high 
unemployment r a t e  and t h e  d i f f i c u l t i e s  i n  r e g u l a t i o n  of 
f o r e i g n  loan  debts .  
A s h o r t  eva lua t ion  of t h e  p a s t  decade and t h e  
s ta tementabout  t h e  economic c r i s i s  i s  given  only a s  a  
frame i n  which a l l  our  bus iness  f i r m s  were working. The 
consequences of t h e  crisis have deeply a f f e c t e d  t h e  
tendencies  i n  t r a f f i c  a c t i v i t i e s .  
Rai l road t r a n s p o r t  
The dimension and t e c h n i c a l  equipment of ou r  
t r a n s p o r t  and draught  c a p a c i t i e s  and r a i l t r a c k s  a s  w e l l  
a s  some o b j e c t i v e  t e r r i t o r i a l  and seasonal  u n e q u a l i t i e s  
make it impossible  f o r  Yugoslav ra i lways  t o  e n l a r g e  i t s  
t r a n s p o r t  volume and t o  t a k e  a  g r e a t e r  p a r t  i n  t o t a l  l and  
t r a n s p o r t .  Some more s i g n i f i c a n t  improvement of ra i lway 
t r a n s p o r t  demands b igger  investment and t h e  cond i t ions  
which could provide t h e  e l imina t ion  of t e c h n i c a l  d i s o r d e r  
and numerous s u b j e c t i v e  weaknesses. 
Public  road t r a f f i c  
Goods t r anspor t  volume of publ ic  road t r a f f i c  
i s  s t zgna te ,  but  it s t i l l  has a  big p a r t  i n  t o t a l  land 
t r a n s p o r t  volume. A small dec l ine  of t r a n s p o r t  i n  t h i s  
branch i s  p a r t l y  a  r e s u l t  of some s o c i a l  measures and 
p a r t l y  a  r e s u l t  of s tagnat ion  of genera l  economic 
development. 
With some s t r a t e g i c  s o c i a l  r egu la t ions  rai lway 
was determined a s  t h e  most important branch of land 
t r a n s p o r t  development. It caused t h e  determinat ion of t h e  
condi t ions f o r  highway t r a f f i c  development and road 
companies development. Anyway t h e  l a t e s t  measures of t h e  
Yugoslav economic pol icy which p u t  market economy i n  t h e  
f i r s t  p lace ,  g ive  some new oppor tun i t i e s  t o  road t r a f f i c  
a s  a  f l e x i b l e  t r a f f i c  branch, wi th  an accent  on t h e  t r a n s p o r t  
s e r v i c e  qua l i ty .  It makes poss ib le  f o r  road t r a f f i c  t o  
have t h e  b igges t  p a r t  i n  land t r anspor t .  
River t r a f f i c  
River t r a f f i c  has been permanently dec l in ing  
f o r  t h e  p a s t  15 years.  I t 's  inadequate i n f r a s t r u c t u r e  
and t h e  imposs ib i l i ty  of f l e e t  r e s t o r i n g  a r e  t h e  parameters 
which i n d i c a t e  t h a t  t h i s  tendency cannot be stopped e a s i l y  
and t h e  s tagnat ion  of f u r t h e r  development i n  o p i t e  of 
dec lared  s o c i a l  regula t ions .  Because of t h e  f a c t  t h a t  a  
g r e a t  p a r t  of i n t e r n a t i o n a l  t r a n s p o r t  volume i s  r e a l i z e d  
by using fo re ign  sh ips ,  and t h a t  many r i v e r  p o r t s  a r e  
becoming t r a n s p o r t  cen t res  t h e  inc rease  of labour  volume 
can be expected. One of t h e  important condi t ions  f o r  t h e  
development of goods t r a n s p o r t  labour i n  r i v e r  p o r t s  
i n  t h e  canna1 Rhein-Main-Danube, and t h e  r egu la t ions  of 
our  r i v e r  courses,  e s p e c i a l l y  t h e  n a v i g a b i t i l i t y  of the 
Sava r i v e r .  
When t h e  Yugo-pipeline was put i n t o  operat ion 
a t  the  en2 of 1 9 7 9  it made poss ib le  t h e  organiza t ion  of 
t h e  i n t e r n a t i o n a l  t r a n s p o r t  of crude o i l .  But t h e  energy 
c r i s i s  and t h e  d i f f i c u l t i e s  with fore ign  currency balance 
of our country made t h e  using of t h i s  p i p e l i n e  much below 
predic ted  t r a n s p o r t  volume ( i n  1980 only 50% of predic ted  
10 m i l l i c n  tons  was r e a l i z e d ,  and t h a t  quan t i ty  remained 
till 1985, t u t  t h e  t r a n s i t  of 250.00C tons  from 1980 
was not  repeated aga in ) .  
~ l t h o u g h  p i p e l i n e  t r a n s p o r t  had t h e s e  unfavourable 
tendencies ,  it's cons t ruc t ion  was not  a  ' f a i l u r e  because 
Yugoslavia should have completed it 's l o g i s t i c -  system 
when it b u i l t  main p i p e l i n e ,  s o  it i s  t o  be expected t h a t  
Yugoslavia w i l l ,  i n  t h e  years  t o  come, inc rease  t h e  
p i p e l i n e  t r a n s p o r t  volume, e s p e c i a l l y  when t r a n s i t  i s  
concerned. 
Sea t r a n s p o r t  
I n  t h e  next  few yea r s  t h e  inc rease  of t r a n s p o r t  
volume i s  expected, bu t  without some bigger investment 
and s o c i a l  suppor t ,  and without a  favourable  c r e d i t  
po l i cy ,  sea  t r a n s p o r t  cannot Improve i t s  p o s i t i o n  i n  
i n t e r n a t i o n a l  exchange and t r a n s i t  i n  Yugoslavia. A l l  i n  
a l l ,  t h e  sea  t r a n s p o r t  i s  f a r  below our  r e a l  p o s s i b i l i t i e s  
considering t h e  p o s i t i o n  of Yugoslavia a t  t h e  Adr ia t i c  
Sea and i t s  p o s i t i o n  i n  i n t e r n a t i o n a l  economic r e l a t i o n -  
sh ips ,  e s p e c i a l l y  with t h e  developing count r ies .  The 
investments have been increased f o r  t h e  p a s t  two years ,  
e s p e c i a l l y  i n  i n f r a s t r u c t u r e  and f l e e t ,  so  we can expect  
an inc rease  of work. 
DISTRIBUTION AND 
Distributicn chanells and patterns nowdays are mainly 
formed as in developed countries with further essential modes: 
1. Direct delivery "producer - buyer". This system of distribution 
is used mainly in raw materials flows between producers in 
production line, but also between deliver and retailer. 
Investigations realised in 6 big towns in Yugoslavia show 
that 49% of total distribution is realised by this system. 
2. Distribution system "delivery-wholesaler-buyer". A lot of 
wholesalers have own warehouses for distribution which are 
used as service of retailers.. Development of goods - 
transportation centers in Yugoslavia is a new great advantage 
for improvement of this system of distribution. Knowing trends 
up-to-date it is expected that the relative participation of 
this system will jump from 20% to 60%. 
3. Four-level distribution. 
(Delivery-wholesalers warehouse-retail warehouse-buyer) 
The problems which exist with this distribution system that 
is the back of distribution strategy and policy, as much as 
development of warehouses which are small, unsuitable and 
without needed technology. That is the reason for longer and 
slower distribution cycle, unefficiency and bigger logistic 
costs. 
Technology of t r a n s p o r t  and t r a n s p o r t a t i o n  
process  i n  Yugoslavia i s  cha rac te r i zed  w i t h  many techno- 
o rgan iza t iona l  reserves .  There a r e  c e r t a i n  means wi th  
which we can inf luence  t h e  r e se rves ,  f o r  example: techni-  
c a l l y ,  t echnologixa l ly ,  through organiza t ion ,  economically, 
etc. When w e  t a l k  of technologica l  reserves i n  t r a n s p o r t a t i o n  
c e r t a i n  f a c t s  must be kept  i n  mind: o f f i c i a l  s t a t i s t i c s  
on work and development of t r a n s p o r t a t i o n  do n o t  g i v e  
necessary information f o r  t h e  establishment of main r e s e r v e s  
and t h e  r ecogn i t ion  of f a c t s  which in f luence  t h e  e f f i c i e n c y  
and q u a l i t y  of goods t r a n s p o r t a t i o n  i n  t h e  t r a n s p o r t  chain.  
The dev.elopment tendencies  of a l l  t r a n s p o r t a t i o n  
branches a r e  t c  i nc rease  t h e  speed of t r a n s p o r t .  But, i n  
p r a c t i c e  much more time is  spen t  on inc reas ing  t h e  t e c h n i c a l  
speed, whi le  t h e  exp loa ta t ion  (comercial)  speed s t a n d s  
i n  second place.  
I n  theory and p r a c t i s  n o t  enough a t t e n t i o n  is  
paid  t o  t h e  delivery-speed of goods even though it i s  
t h e  d e l i v e r y  speed which p resen t s  t h e  unique i n d i c a t o r  
of t h e  l e v e l  of t r a n s p o r t  func t ion ing ,  o r  t h e  t r a n s p o r t  
system and i t s  regula tor .  
The process of acce le ra t ing  t h e  movement of 
goods i n  a l l  forms of t r a n s p o r t  depend of many d i v e r s e  
f a k t o r s .  To have a  complete p i c t u r e  of t h e i r  dependence 
and e f f e c t s  w e  must d i v i d e  them i n t o  d e t a i l e d  elements of 
process.  I n  t h a t  sense attemps a r e  made t o  perce ive  
r e s e r v e s  i n  t h e  t r a n s p o r t  c i c l e  on which, w i th  s a t i s f a c t o r y  
e f f i c i e n c y ,  f i r s t  of a l l  can be inf luenced by b e t t e r  u s e  
of modern t r a n s p o r t  technique,  technologic and organiza t ion .  
The speed of d e l i v r i n g  goods by way i n  
accordance t o  mentioned r e sea rch  i s  shown on p i c t u r e  9 . 
The r e l a t i c n  betweec the  de l i very  speed o f  gcods 
i n  rai lwzy,  road and r i v e r  t r a f f i c  i s  g iven  on graphic 9 .  
D - t r m t i o n  speed of goois 
in mad traffic 
Z - g e r ~ a l  speed (tranqurtation 
of goods in railroad traffic) 
R - transportation s p d  of gOOdS 
in  river traff ic  
Z - tr-tion speed of goods 
in itFnerary R.R. cars of 
railroad traff ic  
Graphic 9 - Comparison graphic of d e l i v e r y  speed i n  
rai lway,  road and r i v e r  t r a f f i c  
1 . 4 .  WAREHOUSING, MATERIALS HANDLING AND PACXAGING 
The S o c i a l  Agreement of i n t e g r a l  t r a n s p o r t  
p r e d i c t s  t h e  fol lowing of s t a t i s t i c s  on t h e  c a p a c i t i e s  and 
t h e  q u a t a t y  of  work. The programme of s t a t i s t i c  r e s e a r c h  
p r e d i c t s  t h e  fol lowing of in format ion  and ev idence  of 
o b j e c t s  (open and c lo sed  warehousing, amount of compleated 
work i n  t h e  goods t r a n s p o r t  c e n t r e s ,  i n d u s t r i a l  gages ,  
canna les ,  p o r t s ,  e t c . ) .  It  would make p o s s i b l e  a more 
a c c u r a t e  ana lyses  of t h e  warehouse work volume and t h e  
manipula t ion  of goods i n  t h e  l o g i s t i c  s t r u c t u r e  s tudy .  
TABLE 6 - The c a p a c i t y  of warehousing i n  Yugoslavia 
~ ~ a E '  CAP= 'IcYmL USABLE W A m n E E  
-USES (t) m A C E b 2 )  SURFACE! VAUIE (din). 
m S E S  34.274 49.543.342 679.425.767 
EAVES 2.145 2.507.204 1.410.700 1.177.264 11.091.585 
~~ 3.749 34.146.341 21.243.778 15.477.277 52.763.418 
PORTS AND COMMODITY TERMINALS 
A s  a r e p r e s e n t a t i o n  of warehouse manipula t ing  
a c t i v i t y  of t h e  p u b l i c  s e c t o r  w e  used f a c t s  of "Grouped 
p o r t s n  and goods t e rmina l s  because they  i n c l u d e  a l l  t h e  
main o r g a n i z a t i o n s  who s p e c i a l i s e  i n  warehousing - 
manipu la t ive  s e n r i c e s .  
The Services  Volume of Labour Organizat icns 
f o r :  p o r t s ,  warehouses, and goods te rminals  
The s tagnat ion  of phys ica l  production volume i n  
economy and t r a f f i c  have a f fec ted  t h e  Organizations of 
Associated Labour "Groupingn which achieved about 3% less 
gcods turnover  i n  comparison with previous year.  The 
d e c l i n e  of t o t a l  turnover i s  e s p e c i a l l y  no t i ceab le  i n  
goods te rminals  and i t s  f a l l  is 1 6 % ,  while p o r t s  have an 
inc rease  of 1%. 
TABLE 7 - ~ e l o a d i n g  according t o t a l  type  of goods 
DESCRDTICN SUMMARY PZ4wICIPATICN (%) I N D E X  
L 
1987 22.093 100,OO 
1986 21.769 100,OO 101 
GOaDS 1987 5.698 l00IOO 
TlmmmIs 6.801 100,00 84 
1987 27.791 100,OO 
SUWNU 1986 28.560 100,OO 97 
When w e  analyze t h e  tendencies  of re loading  
according t o  t h e  type  of manipulation 
it can be concluded t h a t  t h e r e  a r e  no g r e a t e r  
d i f f e r e n c e s  i n  a percentual  p a r t i c i p a t i o n  of loading,  
unloading and d i r e c t  re loading i n  r e l a t i o n  t o  t h e  previons  
years .  The p a r t i c i p a t i o n  of reloading is  5% smaller  i n  
organiza t ion  of good te rminals  and it shows t h a t  t h e  
demands f o r  a d d i t i o n a l  opera t ions  a r e  reduced, and on t h e  
o t h e r  hand t h a t  t h e  organiza t ion  of goods manipulation 
has been improved. 
TABLE 8 - RELATION OF MANIPULATIGN 1987/86 
1987* (inccoofmanlplatedtm!!) 1986. 
TABLE 8 
I n  t h e  s i t u a t i o n  when i n t e r e s t s  a r e  very high, 
and t h e  condi t ions  a r e  not  good f o r  new investments, a s  
w e l l  a s  very small  accumulation and reproduction capaci ty  
of t h e  grouping, t h e r e  i s  no considerable  inc rease  of 
capacity.  
It  can be not iced from t h e  a n a l i z e s  f a c t s  t h a t  
t h e r e  i s  no inc rease  of i n f r a s t r u c t u r e  capaci ty  i n  
comparison wi th  t h e  previous year ,  although some c a p a c i t i e s  
are being b u i l t  now. The f inancing problem of t h e  bui ld ing  
t h e  i n f r a s t r u c t u r e  remains one of t h e  most important t o  be 
solved i n  t h e  next period. There i s  some inc rease  of number 
of mobile capac i t i e s .  
A c e r t a i n  r e s t ruc tu r ing  and bui lding of reloading 
c a p a c i t i e s ,  f o r  t h e  modern t r anspor t  systems could be 
expected i n  t h e  next  per iod,  considering t h e  f a c t  t h a t  
many of these  organizat ions were declared t o  be t h e  main 
f a c t o r s  of bui lding and developing of goods t r a n s p o r t  
cen t res  i n  i t s  g r a v i t a t i o n a l  zone. 
TABLE 9 - Manipulated tons  by mechanical and manual operat ions  
D E S C R I P T I O N  
1 
1. S U M M A R Y  
2. sUMWmY ( W Z A T I C N )  
OOAsr 
MECHANIZATICN M0BT.U 
SHIP 
3. MANUALLY 
4. % OF ~ ~ C N  
GOODS 
~ P ~ C .  
5 
10.627 
12.189 
3.366 
4.229 
- 
- 
3.366 
4.229 
- 
- 
7.261 
7.960 
3 2 
3 5 
8 
6 
100,00 
100,00 
31,67 
34,69 
- 
- 
31,57 
34,69 
- 
- 
68,33 
65,31 
- 
- 
INDEX 
4 
105 
105 
97 
117 
91 
106 
100 
- 
2 
30.819 
29.341 
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TABLE 1 0  - ESSENTIAL DATAS ABOUT CAPACITIES OF 
GROUPATION FOR RIVER PORTS AND GTC 
OF YUGOSLAVIA 
T H E  EMPLOYMENT S I T U A T I O N  
The q u a l i f i c a t i o n  s t r u c t u r e  of  t h e  employed 
i s  s t i l l  n o t  s a t i s f a c t o r y .  I n  1987 of  t o t a l  amount of  
t h e  employed 8598, 47% of  workers were wi thout  any 
q u a l i f i c a t i o n s ,  semo-qualified o r  u n s k i l l e d  workers. 
The number of  t h e  q u a l i f i e d  personne l  has  i n c r e a s e d  7% 
compared t o  p rev ious  year .  
I N V E S T M E N T S  
The g r e a t e s t  investments  are t h e  inves tments  i n  
b u i l d i n g  s t r u c t u r e  (about  50%, equipment 208, i n f r a s t r u c t u r e  
1 0 % ) .  There i s  a tendency o f  i n v e s t i n g  i n  goods t e rmina l s .  
PACXAG I N G  
A s  a p a r t  of t h e  l o g i s t i c  system, i s  n o t  g iven  
s o  much a t t e n t i o n  i n  t h e  sense  of l o g i s t i c  r e s e a r c h ,  b u t  
m c s t  a l l  i n  t h e  technology sense  of packaging. W e  w i l l  
show r e s e a r c h  r e s u l t s  of exploated p a l l e t e  s u r f a c e  and 
t h e  produc t ion  of wrapping m a t e r i a l  which w i l l  g i v e  u s  
a view of t h e  g l o b a l  a n a l i s e  of u sab le  packaging 
technology. 
U n t i l  now s e v e r a l  researches  view o f - u t i l i z a t i o n  
c f  module pack, have been c a r r i e d  o u t  i n  Yugoslavia. 
The Yugoslav s o c i e t y  of p a l l e t i z a t i o n  cornpleated 
s e v e r a l  t imes ,  t h e  record ing  of t r a n s p o r t  packaging i n  
t h e  Belgrade ra i lway  s t a t i o n .  Resu l t s  show t h a t  of a l l  
t h e  recorded packages (431) i n  moat c a s e s  carboard boxes 
were used (77,26%).  I n  second p l ace  were wooden boxes 
(8 ,12%).  Wrapping materila wi th  a r ec t angu la r  b a s i s ,  
from t h e  t o t a l  amount of recorded packages were r ep re sen ted  
i n  90,96% of cases, wh i l e  t h e  rest ( b a r r e l s ,  sacks ,  cans ,  
wrappings) appear  i n  on ly  9,04% of cases .  
I n  accordance t o  t h e  pe rcen tua l  exploatement 
of p a l e t t e s  800 x 1200 mm, a l l  packages can be c l a s s i f i e d  
i n t o  f o u r  c a t e g o r i e s :  
I class u t  t o  70% - no t  s u i t a b l e  
I1 class w - under e x p l o i t e d  
I11 class rn - r a r e l y  exp lo i t ed  
I V  class n - w e l l  explo i ted .  
On t h e  b a s i s  of t h e s e  measures, and record ing  
t o  f i lmed surveys ,  w e  can conclude: 
- 29,23% of packages are n o t  s u i t a b l e ,  
- 19,72% of packages do n o t  have 
s a t i s f a c t o r y  use  of p a l e t t e  
s u r f  ace ,  
- 34,34% of packages have a l e s s  u s e  of 
p a l e t t e  s u f r a c e ,  
- 16,71% c f  packages have a good use  of 
p a l e t t e  sur face .  
The r e s c l t s  of recording concerning t h e  
dimenions of packages, of f i n i s h e d  a r t i c l e s  c a r r i e d  o u t  
i n  t h e  shoe i n d u s t r y ,  t ex t i l ,  food, chemical, tobacco 
and meta l  i n 2 u s t r i e s  i n  t h e  SR of Slovenia  shows t h a t  
t h e  u s e  of t h e  p a l e t t e  s u r f a c e  i s  very  v a r i a b l e  frcm 
10,60% up t o  a 100%. From t h e  recorded packages t h e  
most equa l  percentage of used p a l e t t e  s u f r a c e  have 
packages i n  t h e  me ta l  i n d u s t r i e  (from 73,3% up t o  93,5% 
us ing  p a l e t t e s  800 x 1200 mm and from 70,5% up t o  93,3% 
f o r  p a l e t t e s  of lOCO x 1200 m m ) .  
Packages of o t h e r  i n d u s t r i e s  i n  very-  few cases 
r each  a v a l u e  over  91% i n  s u r f a c e  p a l e t t e  e f f i c i e n c y  use .  
According t o  t h e  Federa l  Bureau of S t a t i s t i q u e s  
697 o rgan iza t ions  produce wrapping m a t e r i a l  i n  Yugoslavia,  
3 which i n  1986 produced 572.287 m of wrapping material 
wi th  a t o t a l  va lue  of 269.314 x lo6  d i n a r s  o r  165% of 
t h e  t o t a l  i n d u s t r i a l  r e a l i z a t i o n  (rate of d o l a r  i n  1986 
1 US $ - 457,18 d i n a r s ) .  
TABLE 11 - Pm3uction of characteristic wrapphgmatexldl 
an the basis of material type 
WRAPPING MATERIAL YEAR PRODUCTION I N  TONS 
1984. 1985. 1986. 
1. MG12lt 389764 406285 403436 
2. PLASTIC MASSES 162456 148953 147154 
3. GfPSS 389764 406285 403436 
4. PAPER, WKlAPD 559947 562047 607896 
5. WCD 566000 613386 572287 
1.5. LOGISTICS COSTS AND EFFICIENCY 
W e  t h ink  t h a t  t h e r e  a r e  s t i l l  no s a t i s f a c t o r y  
r e s u l t s  on t h e  macroplan of t h i s  f i e l d ,  o n l y  of some 
microsystems (Work organiza t ions  r eg ions ,  etc. ) . W e  can 
g i v e  "VEKS" Maribor a s  an example b u t  it has t o  be  
noted t h a t  those  o rgan iza t ions  belong t o  t h e  more 
developed r eg ion  of Yugoslavia ( t a b l e 1 2  ) .  
TABLE 12 - The L o g i s t i c  c o s t s  S t r u c t u r e  of some Work 
Organizat ions  i n  SR Slovenia  
THEImMEOFTHEwRx 
O ~ Z A T I O N S  ' 
THE C Z U I i X E  FACll3W 
F m W  
0 0 N ~ C N  COMPANY 
SrPIUBAR MARlBOR 
FTJmmlm FACmW 
GARMEXC lTCXORY 
CmaSTRY FACmW 
A L l m a B ~  TYRE F2UOKY 
IIIXXOI(ZIC DRINKS FACrOKY 
FACrOKY QF' KxJSEM3m 
APPUANCES 
PAPER FACIQW 
FZm WXEX FACIDW 
FISH PmXSSING FACmRY 
PGRICUL'IWRE PLANT 
l E a N I C A L  A P P I a W E S  TFWE 1. 
THE PARrIrnrnCN 
CIF UxIsTIc m 
THE RAW MAT.mSTS 
23,16 
26,7 
18,2 
21 
28,l 
5,03 
/ 
32 
13,s 
20,97 
34 
/ 
32,6 
/ 
THE PARl'IrnrnCN OF 
LOGISTIC msrs I N  
I N m O O S T w I T H T O T A L O O S r S ~ 7 T  
THE RAW M?n!ER.COm 
55 
/ 
/ 
/ 
/ 
24,58 
13,58 
51 
52,8 
/ 
4 2 
27,4 
/ 
56-89 L 
s t r u c t u r e :  
t a b l e  was used f u r t h e r  c o s t  
- e x t e r i o r  t r ansFor t  - purchase 
- i n t e r i o r  t r anspor t  
- warehousing of:  
- raw mate r i a l s  
- uncompleted production 
- f i k a l  productions 
- packaging 
- e x t e r i o r  t r a n s ~ o r t  - sa le .  
Economic r e l a t i o n s  between t h e  Organizations 
of Associated Labour i n  l o g i s t i c  Transport  l i n e  can be: 
a )  complementary 
b) competative 
c) combined. 
The des ic ion  can influence: 
- economic e f f e c t  of t r a f f i c  pa r t i c ipan ' t s  
- t o t a l  c o s t s  of t r anspor t .  
The inf luence  of t r a n s p o r t  c o s t s  on t h e  product 
p r i c e s  i s  given on t a b l e  13 (according t o  1978 r e p o r t ) .  
Global r e s u l t s  i n d i c a t e  t h a t  a r e l a t i v e l y  hiqh 
i n t e n s i t y  of t r a n s p o r t  s e r v i c e  production i s  achieved. 
For production of these  se rv ices  a g r e a t  p a r t  of c a p i t a l  
a s s e t s  i s  engaged and t h e  l e v e l  of t r a n s p o r t  c o s t s  i s  
very high. 
TABLE 13 - The inf luence  of t r a n s p o r t  c o s t s  
on t h e  product p r i c e s  
TRAFFIC BRANCH PElcENT aF pmCIPATI(TJ Reight Transprt  
charges costs -=w 
Railway tr-rt 1,52 0,95 2,47 
Highway traff ic  5,52 6,82 12,34 
- plblic 2,66 1,30 3,96 
- for personal use 2,62 4,99 7,61 
- itdivitbal transport 0,24 0,53 0,77 
River transpart 0,15 0, 33 of8 
The c h a r a c t e r i s t i c s  of t r a n s p c r t  c o s t s  a r e :  
- they a r e  two o r  t h r e e  times higher  than 
t h e  t r a n s p o r t  c o s t s  of t h e  economy wi th  
more developed t r a f f i c  system s t r u c t u r e ;  
- t h a t  more than a  ha l f  of t r a n s p o r t  c o s t s  
a r e  i n d i r e c t  t r a n s p o r t  c o s t s .  
There f a c t s  show t h a t  t h e  cho ice  of k inds  of 
econcmic r e l a t i o n s  among t h e  p a r t i c i p a n t s  i n  t h e  t r a f f i c  
system i n  our country i s  not  optimal.  
Therefore ,  t h e  o rgan iza t ion  of t r a f f i c  i s  no t  
r a t i o n a l .  
To ta l  t r a n s p o r t  c o s t s  of goods product ion va lue  
from 1970 are untier t h e  in f luence  of t r a n s p o r t  c o s t s  made 
i n  t r a f f i c  f o r  personal  use  such a  b i g  p a r t i c i p a t i o n s  i s  
determined by t h e  c o s t s  of a d d i t i o n a l  ope ra t ions .  
A few ana lyses  are given a s  an i l l u s t r a t i o n .  
TABLE 14- A comparative survey of t a r i f f s  c o s t s  
of ra i lways ,  pub l i c  road t r a f f i c  and 
road t r a f f i c  i n  in t e rp roduc t ion  
DISTANCE (h) R A I L W  cmamG w. (9,5 t) 10 t 15 t 20 t Public t ra f f ic  Interprcduction 
- - - -- - 
1) c u r r e n t  tendencies  a r e  oppos i t e  t o  t h e  
g iven  r e l a t i o n s  which a r e  based on t h e  t a r i f f ' s  c o s t s .  
The main c r i t e r i o n  i n  choosing t h e  kind of t r a n s p o r t  
was t h e  speed, frequency r e g u l a r i t y  and q u a l i t y  of 
t r a n s p o r t ,  a f t e r  t h a t  comes t h e  p r i c e  of t r a n s p o r t  and 
t h e  conclusion i s  t h a t  ra i lways  should f u l f i l l  t h e s e  
r e q u e s t s  and it would name p o s s i b l e  a  double r e d i r e c t i n g  
of t r a f f i c .  The r e d i r e c t i n g  would be made i n  favour of 
ra i lway and pub l i c  road t r a f f i c .  
2 )  Dif fe rence  i n  c o s t s  of road and rai lway 
t r a f f i c  cone frcm t h e  unequal i n f r a s t r u c t u r e  exprense 
cover. From t h e  a s p e c t  of s o c i a l  community t h e  unfavourable  
t endenc ies  i n  t r a n s p o r t  f o r  persona l  u se  can be d i scussed ,  
b u t  w e  must t a k e  i n t o  cons ide ra t ion  t h e  s i t u a t i o n  on t h e  
t r a f f i c  s e r v i c e  market  and t h e  f a c t  t a h t  t h e  q u a l i t y  of 
t r a n s p o r t  s e r v i c e  i s  t h e  most important  condi t ion.  We can 
expec t  i t s  f u r t h e r  development and a g r e a t e r  p a r t i c i p a t i o n  
i n  goods t r a n s p o r t .  
On graphic  l o a r e  shown average l o g i s t i c  c o s t s  i n  
va lue  of  p roduc ts  i n  main i n d u s t r i a l  branches.  The scope 
o f  c o s t s  i s  r e s u l t  of  d a t a  c o l l e c t i n g  f o r  10 technolo-  
g i c a l  p r o j e c t s  o f  gooCs t r a n s p o r t a t i o n -  c e n t e r s ,  made 
i n  1988. 
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11. MANAGERIAL STRUCTURES AND STRATEGIES 
11.1. ORGANIZATIONAL AND INSTITUTIONAL STRUCTURES 
In the field of organisation in logistic system in 
Yugoslavia there exist micro and macro level. 
On micro level, in firm, there are specialised 
enterprices for logistic activities and those with some 
specialised organisational units. Until 1989 there existed 3 
essential levels of organisational forms conected with self- 
management system which exist. Now there exist only two levels 
of organisational forms - "firm" and "business system". 
As profesional associations there exist "business 
associations and societies", as parts of Economy Chamber - 
Groupations for traffic and transport in comunes, regions, 
republics and Federation. 
As specific form of unitization, with aim to improv; 
and stimulate railways and multimodal transport, there exist 
"selfmanagement interest communities" in all republics, which 
duty is to direct funds made of taxis to users in field of 
railway and multimodal transport. 
Till 1988 it was not possible to form private firm 
in the field of logistic, except road transport with private 
trucks. Today it is possible to registrate the private firm 
for all modes of logistic service, exept those for international 
work which is still area reserved only for public sector. 
From 1985 in Yugoslavia exist first logistic engineers, 
and in 1988 it was founded first specialised logistic organi- 
sation as a part of "YUGO1' car company. 
11.2. ECONOMIC REGULATION OF LOGISTICS ACTIVITY 
Development parametars i n  t h e  t a b l e  15 , i n d i c a t e  
t h e  s t agna t ion  of t h e  econcnnic development a f t e r  1979. I t  
p a r t l y  comes a s  a.Consequence of t h e  second energy c r i s i s  
which wasn't amortized by fo re ign  c r e d i t s  as it w a s  t h e  
c a s e  i n  1973 during t h e  f i r s t  economic crisis. Unfavourably 
tendencies  have appeared i n  1979 s o  t h e  country was faced  
wi th  a  ve ry  d i f f i c u l t  economic s i t u a t i o n  c h a r a c t e r i z e d  by 
s t agna t ion  of product ion and p roduc t iv i ty ,  h igh  i n f l a t i o n  
r a t e ,  f a l l  of investment a c t i v i t i e s ,  b ig  f o r e i g n  indebtedness ,  
h igh  unemployment r a t e ,  n a t i o n a l  currency va lue  dec rease ,  
r e a l  wage decrease ,  etc. 
A l l  t hese  tendencies  can be seen on t h e  c h a r t s  
added. They had a  cons iderable  in f luence  on t h e  whole 
L o g i s t i c  system of Yugoslavia and it was obvious i n  a l l  
i t s  subsystems: t r a n s p o r t ,  s t o r i n g ,  manipulat ing of goods 
and a l l  t h e  fol lowing a c t i v i t i e s .  Some sys temat ic  measures 
meant t o  so lve  t h e s e  problems were brought by t h e  Yugoslav 
Government have been r e a l i z e d  i n  t h e  per iod  1981-1985 ; 
t hey  were p a r t  of t h e  "Long-term" economic s t a b i l i z a t i o n  
Programme and they  should have made t h e  crisis less a c u t e ,  
b u t  they d i d n ' t  g i v e  expected r e s u l t s .  
Table 15 - MAIN ECONOMIC INDEXES 
1 .  t o t a l  population 2 .  t h e  employed 3 .  index o f  phys ica l  
volume 4 .  c o s t s  5 .  index o f  r e a l  ne t  personal income per 
employee 6 .  summary 7 .  per inhabitant  8 .  production 
9 .  turnnover of  goods 10 .  transport  11 .  produce 1 2 .  r e t a i l  
1 3 .  industry 1 4 .  agr i cu l ture  15 .  construct ion industry . 
1 6 .  r e t a i l  1 7 .  export 18 .  import 19 .  goods 20 .  assengers  
21.  industry products 22.  agr icu l ture  productsxy 
x)  - ind iv idua l  pr iva te  s ec tor .  
-395- 
The r a t i ona l i za t i on  of l o g i s t i c  sistems i n  our 
country i s  f i r s t  of a l l  i n  the  funct ion of reducing 
t r a n s ~ o r t  cos ts ,  from the  source t o  the  f i n a l  des t ina t ion ,  
especia l ly  from a posi t ion  of a l o g i s t i c  se rv i se  beneficiary.  
I n  Yugoslavia, hower, the  category of t ranspor t  expenses 
represents  the so ca l l ed  "supplementary production expenses" 
which means t h a t  the  t rade  i s  not  in te res ted  i n  cu t t i ng  
down on cos t s  which i n  any case i s  troubled by t h e  negative 
movements on the  market, r a the r  than compeiting with goods 
on t h e  market they f ind  g rea te r  i n t e r e s t  i n  increasing 
t he  i n t e r e s t  through t ranspor t  cos ts .  Even more t h e  s t a t e  
does not  f ind  i n t e r e s t  e i t h e r  due t o  t h e  character  of t he  
t ax  policy. 
I n  a s i t u a t i o n  of t h a t  kind it is normal t h a t  
only the  t ranspor t  user  wants lower c o s t  of t r anspor ta t ion  
and is  exposed t o  a l l  the  i r r a t i o n a l i t y .  A l l  t h i s  makes 
Yugoslavia the most expensive country i n  Europe concerning 
t ranspor ta t ion  costs .  The market r e a c t s  on t he  high c o s t  
and no f i c t i v e  administrat ive measure can avoid it. These 
problems especia l ly  have a bad influence on t he  
i n t e rna t i ona l  market where goods loose i n  concurence. 
Even goods of high qua l i t y  a r e  less a t t r a c t i v e  
t o  fore ign buyers because of l o g i s t i c  cos t s  which, when 
added t o  the  p r i ce  of production c o s t s  surpasse t h e  so  
ca l l ed  world p r i ce s  and the  standard c o s t  excepted 
troughout t h e  world. 
There is  a r e l a t i v e  s tagnat ion of t r anspo r t  
development i n  r e l a t i o n  t o  the  production development 
and it comes a s  a consequence of: 
a )  non-defined soc i a l l y  determined pol icy  of 
t r anspor t  development s t ra tegy;  
b) inadequate coordination and cooperation 
among d i f f e r en t  forms of t r anspor t  and t he  
d iv i s ion  of labour among them; 
c )  no income coordination i n  t ranspor t  economy 
and i t s  r e l a t i o n  t o  economy; 
11.3. INFORMATION TECBNOLOGIES 
Computers and modern programming equipment a r e  
used more and more a l l  spheres of l o g i s t i c  i n  Yugoslavia, 
al though not  equal ly i n  a l l  p a r t s  of t h e  country. There 
is a considerably high degree of co r re  a t i o n  between t h e  
using of computers, c a p a c i t i e s ,  equipment f o r  automatic 
d a t a  processing, number and q u a l i f i c a t i o n s  of t h e  employed 
on t h e  one s ide ,  and t h e  degree of t h e  development of 
l o g i s t i c  systems i n  Yugoslavia on t h e  o t h e r ,  and it could 
be a r e c a t i v e l y  good evaluat ion measure of a development 
of l o g i s t i c  l eve l .  
According t o  t h e  f a c t s  on t h e  c h a r t  1 6 ,  g r e a t e s t  
degree of using t h e  modern programming equipment can be 
noted i n  Slovenia, then comes Croat ia ,  t h e  autonomous 
region  Voivodina, and Servia ,  while Bosnia, Macedonia and 
Montenegro have a very low degree which comes as a 
consequence of genera l  econmic  development. It a l s o  
a f f e c t s  the  l o g i s t i c  system development i n  t h e s e  p a r t s  
of t h e  country. Under t h e  circumstances, t h e r e  i s  a 
problem of unequal development i n  Yugoslavia r e l a t i v e l y  
developed North and undeveloped South. 
TABLE 1 6  - THE APPLICATION OF COMPUTER SYSTEMS IN WGOSLAVIA 
m AMxxT 
OF AUIt2MTC 
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1 1 . 4 .  HUMAN RESOURCES AND EDUCATION 
Human re sources  engaged i n  t r a n s p o r t  system of 
Yugoslavia a r e  8 % of t o t a l  number of workers. ON t a b l e  
it i s  shown number and q u a l i f i c a t i o n  of workers i n  f i rms of  
a l l  modes of t r a n s p o r t .  
Q u a l i f i c a t i o n  s t r u c t u r e  of workers i n  t r a n s p o r t  
system i s  worse then  average f o r  country.  
The g r e a t e s t  f i rms  a r e  those  i n  ra i lway system - 8 of 
them has aproximately 125000 workers. Comparing wi th  p roduc t iv i ty  
and e f f i c i e n c y  i n  o t h e r  coun t r i e s  and r e l a t e d  t o  some i n v e s t i -  
ga t ions  r e a l i s e d  i n  Yugoslavia, on Yugoslav ra i lways  t h e r e  a r e  
20% workers more then  needed cptimum. 
Proklern of  s t a t i s t i c s  of human resources  i n  t r a n s p o r t  
i n  Yugoslavia i s  t h e  r e s u l t  of s t a t i s t i c  d a t a  c o l l e c t i n g  where 
t h e  sources  f o r  d a t a  a r e  organiza t ions  with  e s s e n t i a l  a c t i v i t y  
of t r a n s p o r t  ( t r a f f i c ) .  Including t h e  workers engaged i n  l o g i s t i c  
i n  o t h e r  f i rms  with  d i f f e r e n t  e s s e n t i a l  a c t i v i t y ,  t h e  t o t a l  
number of  workers i n  l o g i s t i c  a c t i v i t i e s  i n  Yugoslavia i s  2-3 
times higher  of t hose  work i n  t r a n s p o r t  f i rms.  Including them 
average educat ion l e v e l  of workers i s  much worse then f o r  
t r a n s p o r t a t i o n  f i rms .  
Education i n  t h e  f i e l d  of l o g i s t i c  has a  few l e v e l s .  
T i l l  1987 i n  secondary schools  e x i s t e d  f i e l d  of s p e c i a l i z a t i o n  
f o r  d r i v e r s ,  warehouse workers and o t h e r  semiqual i f ied  and 
q u a l i f i e d  p ro fes s ions .  Now t h e r e  e x i s t  secondary t r a n s p o r t  
schools  which a r e  with  n o t  so spec ia l i zed  b u t  i n  t h e  same range 
a s  o t h e r  secondary schools .  
Table 17 Workers i n  publ ic  transport en terpr i se s  
and t h e i r  q u a l i f i c a t i o n  structure 
TOTAL:: HIGH HIGHES MIDDLE ESSENT.HIGi-i L!.QUALIF.SEPlIB. G U A L I F I  
1 26-71 24.87 21-34 2'7.,53 8 - ' =  4 27.94 29.57 47.25 21.8 
2 4.04 8.96 16.01 2.28 0.74 1.26 3.58 3.57 5.92 
3 1.78 1.53 2.49 1.a4 0.83 1.21 1.65 3.19 2.28 
4 2.44 11.57 7.95 3.37 1.26 1.54 0.7 2.07 1.28 
5 Z5.92 21.06 19.15 -7 -6.5 22.54 11.51 47.94 22.63 35.73 
4 8.60 5.43 5 J .48  6.06 16.78 7.71 3.14 6.h5 
7 (3.55 1.51 (3.46 C1.33 4 0.Z1 (3.23 3 . 1  (3.23 
8 5.53 5.43 4.53 3.84 3.67 2.03 4.26 15.21 17.4 
9 14.57 19.68 22.57 29.59 56.14 7.52 4.26 2.77 8.71 
I o (2 1 (1) (3 1 0 (3 I (11 (1) 1 (1) (11 I 00 100 1 ( 3 5  1 (:I (3 
TOTAL% HIGH HIGHER MIDDLE ESSENT.HIGH Q.BUALIF.SEMIQ. Q U A L I F I  
1121903 4773 6159 21848 1834 17891 48831 13357 7210 
2 18454 1723 4516 2199 162 81 1 6076 1010 1957 
3 8112 294 703 1773 1 e5 775 2726 902 755 
4 11149 2223 2242 3262 276 - 987 1152 584 423 
5 163958 4048 5401 25515 4952 26672 79153 6398 11819 
6 39514 1043 1409 9129 1331 10785 12729 887 2201 
7 1586 290 13(2 375 9 1 196 381 48 75 
8 25218 1042 1279 3696 808 1365 7032 4299 5757 
9 66502 3783 6366 28489 12337 4832 7032 78Z 2880 
456396 19219 28205 96286 21974 64255 165112 28268 33077 
100 4.21 6.18 21.1 4.81 14.08 36.18 6.19 7.25 
L E G E N D :  
RAILWAY TRANSPORT 
SEA TRANSPORT 
RIVER TRANSPORT 
A I R  TRANSPORT 
ROAD TRANSPORT 
URBAN TRANSPORT 
P I P E L I N E S  
MATERIALS HANDLING ASS. 
POST, TELEGRAPH % TELEPHONE 
There are  5 Traf f i c  and transport f a c u l t i e s  and 7 
higher s choo l s  i n  Yugoslavia. Every year they e n r o l l  about 2200 
s tudents  and average percentage o f  pass ing i s  15-20% on 
F a c u l t i e s  and 3 5 %  cn higher schools .  Except Tra f f i c  and transport 
F a c u l t i e s  there  are  departnent, f o r  t r a f f i c  and transport on 
6 C i v i l  Engineers and 5 Econcnic Facu l t i e s  i n  Yugoslavia. A l l  
o f  them have postgraduate s t u d i e s .  
11.5. PJSEARCH PROJECTS 
In Yugoslavia exist a large nunber of intitutions 
specialised for research projects in the field of logistic. 
Those research institutes belongs mainly to Traffic and Transport 
Faculties, projecting organisations on railways and greatest 
organisations for global engineering. All of that result that 
in Yugoslavia a gratest number of projects are done within 
republics and their research institutes and -there are much less 
fundamental researches on national level. 
Related to some parameters in Yugoslavia are raalised 
about 2500 projects in the field of logistic annualy. Special 
advantage for improvement of investigations in this field is 
that exist the low which treate obligation of transport techno- 
logy projects as a part of every projectn. 
The greatest number of projects in the field of 
logistic are concerned to modernization of infrastructure in 
transport, while technological projects of industrial transport 
are mainly realised by nonprofessional projecting teams (teams 
involved in problems of essential production problems). 
About 5% projects in last 5 years were about problems 
in multimodal transport. That field was most important in the 
strategic plans for economic stabilisation in the field of 
transport. 
Projects are partly financed by specialized associations 
for science. In those situations is still obligation from users 
of projects to pay 50% of total amounts. 
In march 1989 average bruto price of projects 
financed by specialised associations for science was 500 US $ 
per investigator/month. 
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I n t r o d u c t i o n  
The German D e m o c r a t i c  R e p u b l i k  ( G D R )  c o v e r s  a  t e r r i t o r y  o f  
108 ,333  k m 2 .  The r e s i d e n t  p o p u l a t i o n ,  i n  1 9 8 7 ,  was 1 6 . 6 4 1 , 3 0 0 .  
Mean p o p u l a t i o n  d e n s i t y  i s  154  p e r  squa re  k i l o m e t r e .  
- 
The a d m i n i s t r a t i v e  s e t u p  o f  t h e  GDR i n c l u d e s  t h e  c a p i t a l ,  B e r l i n ,  
and 1 4  c o u n t i e s ,  s u b d i v i d e d  i n t o  d i s t r i c t s .  
The re  was a  d i s t i n c t i v e  i n d u s t r i a l  s o u t h - n o r t h  d e c l i n e  when t h e  
GDR was f ounded  i n  1949 .  To c u t  down t h e  i n t e n s i t y  o f  t h i s  
d e c l i n e ,  comprehens i ve  l o c a l i s a t i o n  measures had  been t a k e n .  
GDR's n a t i o n a l  economy i s  r u n  and p l a n n e d  on t h e  b a s i s  o f  
s o c i a l i s t  economy. Annua l  and f i v e - y e a r  p l a n n i n g  i n c l u d e  a l l  
b r a n c h e s ,  sphe res  and o p e r a t i o n s  and f i r m s .  
The e a r l y  s e v e n t i e s  have  been m a r k i n g  a  new s t a g e  i n  t h e  i n t e n -  
s i f i k a t i o n  o f  economic  g r o w t h ,  e x e m p l i f i e d  by t h e  f a c t  t h a t  t h e  
g r o s s  n a t i o n a l  p r o d u c t  and n a t i o n a l  income have  c o n t i n u o u s l y  been 
i n c r e a s i n g  w i t h  d e c r e a s i n g  p r o d u c t i o n  i n p u t .  
T a b l e  1: Development  o f  t h e  g r o s s  n a t i o n a l  p r o d u c t ,  n a t i o n a l  i n -  
come and p r o d u c t i o n  i n p u t  i n  t h  GDR ( i n  t e r m s  o f  com- 
p a r a b l e  p r i c e s  on a  1985 b a s i s )  f )  
- -  - - - -  - 
Year Gross  n a t i o n a l  N a t i o n a l  income P r o d u c t i o n  i n p u t  
p r o d u c t  
v a l u e  g r o w t h  v a l u e  g r o w t h  v a l u e  g r o w t h  
r a t e  r a t e  r k t e  
( t m  M/a) (%) ( t m  M/a) (%I ( t m  hl/a) (%I 
T a b l e  2 l i s t s  deve lopments  o f  t h e  n a t i o n a l  income p r o d u c e d  and 
n e t  p r o d u c t  o f  s e l e c t e d  sphe res  o f  economy. 
Sou rce :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch der  DDR 
T a b l e  2 :  Deve lopments  o f  t h e  GDR n a t i o n a l  income p roduced  and 
n e t  p r o d u c t  o f  s e l e c t e d  sphe res  o f  ecpqomy ( i n  t e rms  
o f  comparab le  p r i c e s  on a  1985 b a s i s )  
Year N a t i o n a l  income Ne t  p r o d u c t  o f  s e l e c t e d  sphe res  
p r o d u c e d  I n d u s t r y  and B u i l d i n g /  A g r i c u l t u r e  
p r o d u c i n g  c o n s t r u c -  and 
t r a d e s  t i o n  i n d u -  f o r e s t r y  
s t r y  
( m i l l i o n  M/a) (%) ( % >  (%> ( % I  
D u r i n g  t h e  p e r i o d  1970  . . .  1 9 8 5 ,  t h e  ave rage  annua l  r o w t h  
r a t e  o f  l a b o u r  p r o d u c t i v i t y  i n  t h e  n a t i o n a l  economy 9 measured 
i n  t e r m s  o f  1000  M o f  n a t i o n a l  income p roduced  p e r  g a i n f u l l y  
employed p e r s o n  i n  m a t e r i a l  p r o d u c t i o n )  had been as f o l l o w s :  
One e s s e n t i a l  f e a t u r e  o f  economic  p r o g r e s s  had  been t h e  f a c t  
t h a t  p r o d u c t i o n  g r o w t h  came t o  pass  w i t h  ene rgy  and m a t e r i a l  
consump t i on  d e c r e a s i n g .  Thus i t  had been p o s s i b l e  t o  d r a m a t i -  
c a l l y  r e d u c e  annua l  u n i t  c o n s u m p t i o n  o f  e c o n o m i c a l l y  i m p o r t a n t  
ene rgy  s o u r c e s ,  raw and r e u s a b l e  m a t e r i a l s  p e r  u n i t  o f  i n d u -  
s t r i a l  commodi ty  p r o d u c t i o n .  R e d u c t i o n s  amounted t o  
As f o r  t h e  p r o d u c t  ma in  l i n e s  o f  i n d u s t r y ,  i t  had above a l l  
been t h e  p r o d u c t s  o f  t h e  c h e m i c a l  i n d u s t r y ,  power economy and 
m e t a l l u r g y  t o  r e c e i v e  an e s s e n t i a l  i m p e t u s .  
=Source: A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch  d e r  DDR 
T a b l e  3 :  Development  o f  GDR i n d u s t r i a l  commodi ty  p f g d u c t i o n  
i n  t e r m s  o f  p r o d u c t  l i n e s  ( a c t u a l  p r i c e s )  
P r o d u c t  ma in  l i n e  1975 1980  1985 
( m i l l .  M) (%) ( m i l l .  M) (%) ( m i l l .  M) (%) 
Total 
among others 
Energy and s o l i d  fue ls  
Chemical products 
Meta l lu rg ica l  products 
Bui ld ing mater ia ls 
Machine bu i l d i ng  and 
vehicle' construct ion 
Electrotechnics/ 
e lec t ron ics  and 
instrument bu i l d i ng  
L i gh t  indust ry  2) 
Tex t i l e  indust ry  
Foodstuff industry 
I n d u s t r i a l  corr~modil;y p r o d u c t i o n  i n  s e l e c t e d  b ranches  o f  i n d u -  
s t r y  had been d e v e l o p i n g  as f o l l o w s :  
T a b l e  4 :  I n d e x  o f  i n d u s t r i a l  commodity p r o q y c t i o n  i n  s e l e c t e d  
b r a n c h e s  o f  i n d u s t r y  (1970  = 100)  
Sphere  1975 1980 1985 
I n d u s t r y  136  173 2 1 1  
Power economy 128 170  2 0 1  
O i l ,  n a t u r a l  gas and c o a l  i n d u s t r y  145 180  218 
F e r r o u s  m e t a l l u r g y  140  170 196  
M a c h i n e - t o o l  b u i l d i n g  156  239 344 
E l e c t r o n i c s  i n d u s t r y  188  308 616  
S o u r c e :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch  d e r  DDR 
e x c e p t  f o r  t e x t i l e  i n d u s t r y  
I nves tmen ts  and s t o c k s  of f i x e s  asse ts  had been d e v e l o p i n g  
w i t h i n  t h e  scope o f  o v e r a l l  economic de lve lopments  as f o l l o w s :  
Tab le  5 :  Development of i nves tmen ts  and f i x e d  asse ts  s t o c k s  
i n  t h e  GDR ( i n  terms o f  comparable p r i c e s  on a  1985 
and 1986 b a s i s  r e s p e c t i v e l y )  
Year P roduc ing  spheres Non-producing spheres 
I n v e s t m e n t s  S tock  o f  I nves tmen ts  S tock  o f  
f i x e d  asse ts  f i x e d  asse ts  
Value Growth Value Growth Value Growth Value Growth 
r a t e  r a t e  r a t e  r a t e  
D u r i n g  t h e  p e r i o d  o f  1970 . . .  1985 t h e  amount o f  annual  i n v e s t -  
ments had been i n c r e a s i n g  f rom 43.7 thousand m i l l i o n  M t o  
62.6 thousand m i l l i o n  M ,  t h a t  i s  , by 43 X. F i x e d  asse t  s t o c k s  
i n c r e a s e d  by 776 thousand m i l l i o n  M and 106 X r e s p e c t i v e l y .  
I t  has above a l l  been i n  t h e  course  o f  t h e  p a s t  f i v e  yea rs  t h a t  
the combines e x i s t i n g  i n  i n d u s t r y ,  b u i l d i n g  and c o n s t r u c t i o n  as 
w e l l  as i n  o t h e r  spheres have been developed t o  be modern 
economic u n i t s  o f  management o f  l a r g e - s c a l e  p r o d u c t i o n .  
A t  p r e s e n t ,  t h e r e  a r e  more t h a n  300 combines under t h e  c o n t r o l  
o f  t h e  c e n t r a l l y  managed and r e g i o n a l l y  a d m i n i s t e r e d  i n d u s t r y  
and o f  t h e  o t h e r  spheres .  
T a b l e  6 :  S t a t e  o f  development o f  t h e  GDR combines i n  1985 
Sphere Number of Blue- and Fixed assets Commodity 
combines white-collar stocks production 
workers 
(1000) ( t m  M) ( t m  h l )  
- -- - - - - 
C e n t r a l l y  129 2  690 440 435 
managed i n d u s t r y  
R e g i o n a l l y  95 200 14  
a d m i n i s t e r e d  
i n d u s t r y  
Other  spheres 92 718 78 52 
The number o f  c e n t r a l l y  managed i n d u s t r i a l  combines r o s e  f rom 
35 i n  1970 t o  129 i n  1985. 
F o r e i  n  t r a d e  i s  o f  i n c r e a s i n g  s i g n i f i c a n c e  t o  t h e  economy 's  
deve opment.  W i t h i n  a  p e r i o d  o f  15 y e a r s ,  f r o m  1970 . . .  1985, + 
i t s  volume has been i n c r e a s i n g  by more t h a n  140 t housand  
m i l l i o n  f o r e i g n  exchange marks (as  c l e a r i n g  u n i t s ) .  
T a b l e  7 :  Development  o f  f o r e i g n  t r a d e  t u r n o v e r  o f  t h e  GDR 1 1 
T u r n o v e r  1970 1975 1980 1985 
( M i l l i o n  f o r e i g n  exchange marks as c l e a r i n g  
u n i t s  - a c t u a l  p r i c e s )  
T o t a l  39 597 74 394 120 101 180 191 
o f  w h i c h  
E x p o r t  19 240 35 105 57 131 93 490 
I m p o r t  20 357 39 289 62 970 86 701 
R a i l w a y  p r o v i d e s  f o r  a b o u t  96 % o f  e x p o r t  t r a n s p o r t  t o  ChlEA 
c o u n t r i e s  and 45 % o f  i m p o r t s .  Ano the r  11 % o f  i m p o r t s  a r e  
c o v e r e d  by m a r i t i m e  t r a f f i c .  
Abou t  one f o u r t h  o f  t h e  i n t e r n a t i o n a l  t r a n s p o r t s  a r e  e x p o r t  o f  
s e r v i c e s ,  w i t h  a b o u t  65 % o f  w h i c h  a r e  b e i n g  p r o v i d e d  f o r  by  
r a i l  and some 35 % by  s h i p .  
T u r n o v e r  o f  home t r a d e  i n  consumer goods ,  i n  1988, amounted 
t o  a  v a l u e  o f  a p p r o x i m a t e l y  130 t housand  m i l l i o n  h1. 
T a b l e  8 : Deve lopment  o f  r e t a i l  t r a d e  r n o v e r  o f  home t r a d e  
i n  consumer goods i n  t h e  GDR IY 
- - 
T u r n o v e r  1970 1975 1980 1985 
( m i l l i o n  M/a) 
- - 
T o t a l  64 059 81 805 99 986 113 030 
o f  w h i c h  
F o o d s t u f f s  and 35 776 42 493 50 179 56 888 
s t i m u l a n t s  
I n d u s t r i a l  28 283 39 412 49 807 56 142 
goods 
S o u r c e :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch  d e r  DDR 
Goods t u r n o v e r  i n  t r a d e  i n  means o f  p r o d u c t i o n  f o r  t h e  m a t e r i a l  
and t e c h n i c a l  p r o v i s i o n  o f  economy and f o r  p a r t i a l  p r o v i s i o n  
o f  t h e  p o p u l a t i o n  amounts t o  a p p r o x i m a t e l y  55 . . .  60 t housand  
m i l l i o n  M .  
I n  t h e  GDR, i n c r e a s i n g  e f f o r t s  a r e  b e i n g  t a k e n  t o  push  up t h e  
economic  p o t e n t i a l  by a c c e l e r a t i n g  commodity c i r c u l a t i o n .  An 
i m p o r t a n t  t a s k  i n  t h i s  r e s p e c t  i s  t o  a p p l y  l o g i s t i c  s o l u t i o n s  
i n  a l l  sphe res  o f  n a t i o n a l  economy. 
The p r e s e n t  s t a t e  o f  t h e  a r t  i n  t h e  GDR w i t h  a  v i e w  t o  t h e  
a p p l i c a t i o n  o f  CAD/CAM w o r k s t a t i o n s ,  r o b o t s  and a u t o m a t i o n  
s o l u t i o n s  i n  p r o d u c t i o n  and t r a n s p o r t a t i o n  and w i t h  a  v i e w  t o  
t h e  i n t r o d u c t i o n  o f  e f f i c i e n t  i n f o r m a t i o n  and commun ica t i on  
t e c h n o l o g i e s  i s  an e s s e n t i a l  b a s i s  f o r  t h e  i n t r o d u c t i o n  and 
f u r t h e r  deve lopment  o f  l o g i s t i c  t e c h n o l o g i e s .  I n  t h i s  p r o c e s s  
an i n c r e a s i n g  number o f  p o s s i b i l i t i e s  a r e  b e i n g  opened up t o  
c o n t r o l  and r e g u l a t e  s t o c h a s t i c  p r o c e s s e s  o f  m a t e r i a l  f l o w  i n  
t h e  f i e l d s  o f  p r o c u r e m e n t ,  p r o d u c t i o n  and s a l e .  
T h a t , i s  why l o g i s t i c s  i s  g a i n i n g  more and more i n  i m p o r t a n c e  
t o  t h e  e f f e c t i v e  and economic o r g a n i z a t i o n  o f  m a t e r i a l s  
c i r c u l a t i o n .  The s t e p w i s e  i m p l e m e n t a t i o n  o f  l o g i s t i c  s o l u t i o n s  
i n  i n d u s t r y ,  t r a d e ,  t r a n s p o r t a t i o n  and o t h e r  i m p o r t a n t  s p h e r e s  
has t h e  o b j e c t i v e  o f  p r o v i d i n g  f o r  t h e  
- p r o d u c t i o n - o r i e n t e d  p r o c u r e m e n t  o f  raw m a t e r i a l s ,  m a t e r i a l s  
and u n f i n i s h e d  p r o d u c t s ,  
- demand -o r i en ted  and e f f i c i e n t  p r o d u c t i o n  and 
- e f f i c i e n t  and economic  s a l e  o f  f i n a l  p r o d u c t s  
on t h e  b a s i s  o f  c o m p u t e r - a s s i s t e d  c o n t r o l  o f  m a t e r i a l  f l o w s .  
I. P h y s i c a l  l o q i s t i c s  s t r u c t u r e s  
1.1. S t o c k s  i n  n a t i o n a l  economy 
A  d e c i s i v e  c o n d i t i o n  f o r  d e v e l o p i n g  t h e  GDR's n a t i o n a l  economy 
a r e  p r o p e r l y  s t r u c t u r e d  s t o c k s  o f  r aw  m a t e r i a l s ,  m a t e r i a l s  and 
p r o d u c t s .  T h i s  o b j e c t i v e  o r i g i n a t e s  p r i n c i p a l l y  new, q u a l i t a -  
t i v e  r e q u i r e m e n t s  on s t o c k  o p t i m i z a t i o n ,  c a l l i n g  f o r  t h e  
a p p l i c a t i o n  o f  l o g i s t i c  w o r k i n g  methods.  
One f e a t u r e  o f  t h e  o v e r a l l  deve lopment  o f  m a t e r i a l  s t o c k s  i s  
t h e  f a c t  c i r c u l a t i o n  o f  c i r c u l a t i n g  means had been speeded up 
d u r i n g  t h e  p e r i o d  f r o m  1980 t h r o u g h  1985 .  Average  s t o c k s  
i n c r e a s e d  by 0 . 5  . . .  1 . 3  % on t h e  b a s i s  o f  an annua l  g r o w t h  
o f  i n d u s t r i a l  commodi ty  p r o d u c t i o n  by an ave rage  o f  4 . 5  %. 
Eve r  s i n c e  t h e s e  deve lopmen ts  have been s t a g n a t i n g ,  w i t h  s t o c k s  
b e i n g  on t h e  i n c r e a s e ,  above a l l  w i t h  consumers.  
(Da ta  on t h e  e x t e n t  and s t r u c t u r e  o f  m a t e r i a l  s t o c k s  a v a i l a b l e  
i n  t h e  GDR have n o t  been p u b l i s h e d . )  I n  t h e  p a s t  t h r e e  y e a r s ,  
ave rage  g r o w t h  r a t e s  i n  t o t a l  s t o c k  deve lopments  have been 
amounted t o  2 . 7  t o  5 . 1  %. 
The ma in  causes  f o r  i n s u f f i c i e n t  a c c e l e r a t i o n  o f  s t o c k  c i r c u l a -  
t i o n  a r e  f o u n d  t o  be 
- l a c k i n g  opt imum p r o p o r t i o n s  as t o  t h e  deve lopment  o f  sub-  
s u p p l i e r  and f i n a l  p r o d u c t s ,  
- i n c r e a s i n g  excess  and s h o r t  s t o c k s ,  r e s u l t i n g  i n  a  n a t i o n a l  
income t i e - u p ,  
- l a c k  o f  l o g i s t i c  s o l u t i o n s  t o  t h e  e f f e c t i v e  and economic  o r g a -  
n i z a t i o n  o f  s y s t e m a t i c  c o o p e r a t i o n  w i t h i n  and o u t s i d e  combines, 
f i r m s  and e n t e r p r i s e s ,  
- i n s u f f i c i e n t  p r o p o r t i o n i n g  o f  s t o c k s  among s u p p l i e r s ,  con-  
sumers and means o f  p r o d u c t i o n  t r a d e  f a c i l i t i e s .  
I n  c o n s i d e r a t i o n  o f  a l l  t h e s e  t r e n d s ,  e f f o r t s  a r e  b e i n g  t a k e n  
i n  a l l  b r a n c h e s  i n  o r d e r  t o  a c h i e v e  a  c o n t i n u o u s  m a t e r i a l  f l o w  
t h r o u g h  a l l  s t a g e s  o f  p r o d u c t i o n  r i g h t  t o  t h e  f i n a l  p r o d u c t ,  on 
t h e  b a s i s  o f  s m a l l  s t o c k s ,  s h o r t  d e l i v e r y  p e r i o d s  and a  h i g h  
deg ree  o f  f l e x i b i l i t y .  T h i s  i n c l u d e s  above a l l  
- t h e  improvement  o f  t h e  sys tem o f  b u d g e t i n g  and a l l o c a t i o n ,  
c o n t r a c t i n g  and c o n t r a c t u a l  r e l i a b i l i t y ,  o r d e r i n g  and d e l i v e r y  
p e r i o d s  and s t o c k  management, 
- change o f  t h e  vo lume and s t o c k  c o m p o s i t i o n  o f  raw m a t e r i a l s ,  
m a t e r i a l s ,  u n f i n i s h e d  p r o d u c t s  and f i n i s h e d  p r o d u c t s  w i t h i n  
t h e  scope o f  t h e  n a t i o n a l  economy, t o  t h e  e f f e c t  t h a t  s t o c k s  
a r e  b e i n g  s h i f t e d  f r o m  consumers t o  m a n u f a c t u r e r s  and t o  t h e  
means o f  p r o d u c t i o n  t r a d e  t o  be k e p t  t h e r e  a t  a  f u t u r e  r a t i o  
o f  abou t  30 % : 35 % ( t h e  p r e s e n t  r a t i o  i s  7 0  % : 1 5  % : 1 5  %).  
The a b s o l u t e  s t o c k  r e d u c t i o n  and r e v e r s a l  o f  t h e  deve lopment  o f  
s t o c k s  o f  c i r c u l a t i n g  means i n  o r d e r  t o  i n c r e a s e  s t o c k  
a v a i l a b i l i t i e s  and p r o c u r e m e n t  t a s k s  a r e  c l o s e l y  l i n k e d  w i t h  
measures c o n c e r n i n g  t h e  change o f  s y s t e m a t i c  c o o p e r a t i o n ,  w i t h  
t h e  a p p l i c a t i o n  o f  methods o f  c o m p u t e r - a s s i s t e d  s t o c k  s t a n d a r d -  
i s a t i o n  and w i t h  t h e  g r a d u a l  c e n t r a l i s a t i o n  o f  wa rehous ing  and 
s t o r i n g  on t h e  b a s i s  o f  modern i n - h o u s e  t r a n s p o r t ,  h a n d l i n g  and 
s t o c k i n g  t e c h n o l o g i e s .  
By i n t e g r a t i n g  l o g i s t i c s  i n t o  t h e  p r o c e s s  o r g a n i z a t i o n  o f  
m a t e r i a l  f l o w s  i t  w i l l  be  p o s s i b l e  t o  a c h i e v e  e v e r  s h o r t e r  
t h r o u g h p u t  t i m e s ,  s m a l l  s t o c k s  o f  means o f  p r o d u c t i o n ,  a  h i g h  
deg ree  o f  u t i l i z a t i o n  o f  equ ipment  and a  r e l i a b l e  e x e c u t i o n  o f  
o r d e r s  and d e l i v e r i e s  gea red  by t h e  c o n c o m i t a n t  i n f o r m a t i o n  
f l o w  t o  p r o c u r e m e n t ,  p r o d u c t i o n  and s a l e .  
O f  g a i n i n g  i m p o r t a n c e  t o  an i n c r e a s e  o f  f l e x i b i l i t y  and 
a v a i l a b i l i t y  on s c h e d u l e  o f  raw and w o r k i n g  m a t e r i a l s  as w e l l  
as s u b - s u p p l i e r  p r o d u c t s  w i l l  be  s p e c i f i c  d e l i v e r y  c o n t r a c t s  
on t h e  b a s i s  o f  f i x e d  o r d e r i n g  and d e l i v e r y  c o n d i t i o n s .  Accord- 
i n g l y ,  o r d e r e r s  o f  r aw  m a t e r i a l s  and p r o d u c t s  a r e  h e l d  t o  
a d v i s e  s u p p l i e r s  on t h e i r  r e q u i r e m e n t s  f o r  t h e  f o l l o w i n g  p l a n  
y e a r ,  and t h i s  one month a t  t h e  l a t e s t ,  a f t e r  h a v i n g  been 
a s s i g n e d  t h e i r  t a r g e t s  by S t a t e .  S u p p l i e r s  a r e  o b l i g e d  t o  
c o n c l u d e  w i t h  o r d e r e r s  annua l  c o n t r a c t s  on a l l  d e l i v e r i e s  i n  
t e r m s  o f  r o u g h  a s s o r t m e n t s  and d e l i v e r y  t i m e s .  
The i n c r e a s i n g  a p p l i c a t i o n  o f  l o g i s t i c s  i n  t h e  f i e l d  o f  s t o c k  
management w i l l  r e n d e r  i t  p o s s i b l e  i n  t h e  n e x t  y e a r s  t o  come 
t o  r e d u c e  m a t e r i a l ,  r aw  m a t e r i a l  and f i n i s h e d  p r o d u c t  s t o c k s  
and t o  i m p r o v e  p r o c u r e m e n t  s t a b i l i t y  and q u a l i t y .  
These o b j e c t i v e s  can  be  a c h i e v e d  i f  s t o c k  k e e p i n g  on an 
e f f e c t i v e  n a t i o n a l - e c o n o m i c  l e v e l  a l o n g  t h e  l i n e s  o f  l o w -  
s t o r a g e  and n o n - s t o r a g e  p r o d u c t i o n  r e s p e c t i v e l y  i s  backed  up by  
a  q u a n t i t a t i v e l y  and q u a l i t a t i v e l y  e f f i c i e n t  f r e i g h t  t r a n s p o r t  
sys tem and i f  even i n - h o u s e  t r a n s p o r t ,  h a n d l i n g  and s t o r i n g  
p r o c e s s e s  a r e  l i n k e d  w i t h  e x t e r n a l  t r a n s p o r t  and h a n d l i n g  on 
a  l o g i s t i c  b a s i s .  
T h i s  c a l l s  f o r  new y a r d s t i c k s  t o  be imposed on \;larehouse 
management. I n  t h e  GDR we have succeeded i n  g e n e r a l l y  i m p r o v i n g  
p r o c u r e m e n t  and s t o c k  managenent Sy s y s t e m a t i c a l l y  d e v e l o p i n g  
s t o r a g e  c a p a c i t i e s  and i n t e n s i v e l y  e x p a n d i n g  warehouse management 
p o t e n t i a l s .  S t o r a g e  c a p a c i t i e s .  h o i ~ e v e r ,  a r e  d i s s i p a t e d ;  
e x i s t i n g  p r e m i s e s  and f a c i l i t i e s  a r e  p a r t l y  o b s o l e t e .  and excess  
stocks;  a r e  a  b u r d e n  on wa rehous ing .  
A t  p r e s e n t ,  some 25 % o f  t h e  means o f  p r o d u c t i o n  and 55 % o f  
t h e  consumer goods pass  t h r o u g h  wa rehous ing .  The p r i n c i p a l  wor-  
k i n g  a r e a  (HFF) p e r  warehouse i s  575 m Z  on an a v e r a g e ,  i n  
consumer goods w h o l e s a l e  t r a d e ,  and 650  m Z  i n  t h e  means o f  
p r o d u c t i o n  t r a d e .  
As o f  1963 ,  c o n s t r u c t i o n  o f  warehouse h a v i n g  a  c a p a c i t y  o f  
9000  . . .  12000 m 3  o f  p r i n c i p a l  o p e r a t i o n a l  vo lume ( H F V )  has 
been g i v e n  p r i o r i t y .  Now, f o r  t h e  p a s t  t e n  y e a r s ,  above a l l  
warehouses up t o  140  000  m 3  o f  HFV have been b u i l t .  
U n t i l  1980 ,  t h e  v a l u e  o f  f i x e d  a s s e t s  p e r  employee employed i n  
d o m e s t i c  t r a d e  amounted t o  abou t  29 000 M .  I n  warehouses h a v i n g  
a  l o w  deg ree  o f  m e c h a n i z a t i o n  i t  comes up t o  5 0  000  M p e r  
warehouse hand ,  i n  f u l l y  mechan ized  warehouses,  6 0  000  M . . .  
7 0  000  M ,  t o  r a n g e  be tween 125  000 M and 250 000  M i n  modern 
warehouses.  Workp laces  e q u i p p e d  w i t h  m i c r o c o m p u t e r - c o n t r o l l e d  
d e v i c e s  and r o b o t  equ ipmen t  a r e  v a l u e d  a t  amounts up t o  
300 000  M .  
A n a l y s e s  have g i v e n  t o  show t h a t  p r o d u c t i o n  and s t o r a g e  o p e r -  
a t i o n s  e x e c u t e d  w i l l  s p r e a d  o v e r  a  g r e a t  number o f  p r o d u c t i o n  
s i t e s  and s t o r e s  i n  many f a c t o r i e s .  T h e r e f o r e ,  a d d i t i o n a l  
measures a r e  r e q u i r e d  t o  s t r e a m l i n e  t e r r i t o r i a l  o r g a n i z a t i o n  
o f  warehouse management. 
The p r e s e n t  s t r u c t u r a l  changes i n  p r o d u c t i o n  w i l l  be o f  an 
e s s e n t i a l  i n f l u e n c e  on h i t h e r t o  deve lopmen ts .  What w i l l  be 
necessa ry  above a l l  i n  t h e  n i n e t i e s  i s  t o  i n c r e a s e  t h e  p e r -  
c e n t a g e  o f  d i r e c t  d e l i v e r i e s  and t o  d r a s t i c a l l y  i m p r o v e  mate- 
r i a l  and t e c h n i c a l  s u p p l y  be t h e  a g e n c i e s  t r a d i n g  i n  means 
o f  p r o d u c t i o n .  These r e q u i r e m e n t s  w i l l  c o n t i n u e  t o  i n c r e a s e  
as t e c h n i c a l ,  t e c h n o l o g i c a l  and o r g a n i z a t i o n a l  t o p  p e r f o r m a n c e s  
i n  p r o c e s s  a u t o m a t i o n  o f  c o n s t a n t  m a t e r i a l  f l o w s  a r e  m a t e r i a l i -  
z i n g ,  c a l l i n g  f o r  e f f i c i e n t  and e f f e c t i v e  s t o c k  management a t  
a l l  l e v e l s  o f  r e s p o n s i b i l i t y .  
1 . 2 .  T r a n s p o r t  sys tems 
F r e i g h t  t r a n s p o r t  has undergone  an i n t e n s i v e  deve lopment  a l o n g  
w i t h  o v e r a l l  economic  and i n d u s t r i a l  deve lopmen ts .  
The t r a n s p o r t  p o l i c y  o f  t h e  GDR i s  g e a r e d  t o  t h e  c o n t i n u a l  
p e r f e c t i o n  and i n c r e a s e  o f  e f f i c i e n c y  o f  t h e  u n i f o r m  t r a n s p o r t  
syst,eot i n c l u d i n g  a l l  t r a n s p o r t  b ranches  and c a p a c i t i e s .  
Thanks t o  e f f e c t i v e  measures t a k e n  i n  t h e  f i e l d  o f  management, 
p l a n n i n g  and o r g a n i z a t i o n  as w e l l  as economic  s t i m u l a t i o n  o f  
a c t i v i t i e s  i n  f r e i g h t  t r a n s p o r t  i t  has been p o s s i b l e ,  above 
a l l  e v e r  s i n c e  1980 ,  
- t o  l i m i t  more t h a n  b e f o r e  t r a n s p o r t  and h a n d l i n g  s e r v i c e s  
r e q u i r e m e n t s  t o  economic  e s s e n t i a l s ,  
- t o  s e c u r e  e c o n o m i c a ' l l y  s u b s t a n t i a t e d  r e q u i r e m e n t s  by  means 
o f  more s t a b i l i t y  and q u a l i t y  and i n c r e a s i n g  c o n t i n u i t y ,  
- t o  f u r t h e r  m i n i m i z e  t h e  o v e r a l l  n a t i o n a l - e c o n o m i c  e x t e n t  o f  
p r o d u c t i o n ,  t r a n s p o r t ,  h a n d l i n g  and s t o r a g e  p r o c e s s e s .  
As a  r e s u l t  o f  t h e  i n t e n s i f i c a t i o n  o f  t h e  n a t i o n a l - e c o n o m i c  
f r e i g h t  t r a n s p o r t  p r o c e s s e s  i t  has been p o s s i b l e  t o  r e d u c e  
- t h e  volume o f  f r e i g h t  t r a n s p o r t  by  1 3  % ,  
- u n i t  consump t i on  o f  e n e r g y  i n  t r a n s p o r t a t i o n  by  23 % ,  and 
- u n i t  t r a n s p o r t  e x p e n d i t u r e  b y  26  %. 
e v e r  s i n c e  1980 .  
I n d e x  o f  u n i t  t r a n s p o r t  e x p e n d i t u r e  ( d o m e s t i c  f r e i g h t  t r a n s p o r t  
done i n  t e r m s  o f  t o n / k i l o m e t r e  p e r  u n i t  o f  p r o d u c e d  n a t i o n a l  
income i n  1000  M )  
1970 1975 1980  1985  
---- -- -- 
1 0 0  9 6 . 3  
The i n d e x  f o r  1987 was 6 4 . 9 .  
A t  t h e  same t i m e  t h e  s h a r e  o f  t h e  l ow -ene rgy  t r a n s p o r t  c a r r i e r s  
r a i l w a y  and i n l a n d  n a v i g a t i o n  i n  t h e  t o t a l  d o m e s t i c  goods 
t r a n s p o r t  s e r v i c e s  - e x c l u d i n g  company t r a n s p o r t  - was i n c r e a s e d  
f r o m  6 2  % i n  1980 t o  7 2  % i n  1987 .  
A compar i son  on an i n t e r n a t i o n a l  s c a l e  g i v e s  t o  show t h a t  i n  
t e rms  o f  l a b o u r  d i v i s i o n  i n  t h e  t r a n s p o r t  b r a n c h e s  t h e  s h a r e  
o f  r a i l w a y  and i n l a n d  n a v i g a t i o n  t r a n s p o r t s  i n  t h e  o v e r a l l  
d o m e s t i c  t r a n s p o r t  s e r v i c e s  i n  t h e  GDR i s  v e r y  h i g h .  T h i s  i s  
above a l l  due t o  t h e  h i g h  p r o p o r t i o n  o f  b u l k  c a r g o  ( c o a l ,  b u i l d -  
i n g  m a t e r i a l s ,  f e r t i l i z e r s ,  o r e s ,  c h e m i c a l  e l e m e n t s ,  t i m b e r ,  
g r a i n s ,  a . 0 . )  amoun t i ng  t o  some 7 0  % as w e l l  as  t o  t h e  cons i s ten t  
s h i f t i n g  o f  t r a n s p o r t  o p e r a t i o n s  f r o m  r o a d  t o  r a i l ,  amoun t i ng  
t o  some 38 m i l l i o n  t o n s  w i t h i n  t h e  p e r i o d  f r o m  1980  . . .  1987.  
M o r e o v e r ,  f r e i g h t  t r a n s p o r t  d u r i n g  t h e  p a s t  p e r i o d  o f  d e v e l o p -  
ment f e a t u r e d  above a l l  t h e  f o l l o w i n g  i s s u e s :  
- E l e c t r i f i c a t i o n  o f  t h e  r a i l w a y  n e t w o r k ,  
- F o r m a t i o n  o f  s u n d r i e s  d e p o t s  and t r a n s i t i o n  t o  combined sundries 
t r a f f i c ,  
- F o r m a t i o n  o f  wagon- load d e p o t s ,  
- R e d u c t i o n  o f  t h e  number o f  j u n c t i o n  p o i n t s ,  
- O r g a n i z a t i o n  o f  c o n t a i n e r  t r a n s p o r t .  
D u r i n g  t h e  y e a r s  1980 . . .  1985 d e c i s i v e  p r o g r e s s  had been made 
i n s o f a r  as 
- p r o d u c t i o n  and t r a n s p o r t  had been more c l o s e l y  l i n k e d  w i t h  t h e  
o b j e c t i v e  t o  r e d u c e  t r a n s p o r t  e x p e n d i t u r e  on a  n a t i o n a l - e c o n -  
omic  l e v e l ,  
- t h e  i n t r o d u c t i o n  o f  p r o d u c t i o n  o p t i m i z a t i o n  and o f  p r o d u c t i o n  
t r a n s p o r t  c h a i n s  had  been a c c e l e r a t e d  f o r  i m p o r t a n t  n a t i o n a l -  
economic  k i n d s  o f  goods ,  
- c o n t a i n e r  t r a f f i c  and o t h e r  advanced t r a n s p o r t  t e c h n o l o g i e s  
were f u r t h e r  d e v e l o p e d  and c o o p e r a t i o n  among t h e  t r a n s p o r t  
b r a n c h e s  was i n t e n s i f i e d ,  
- management, p l a n n i n g  and b a l a n c i n g  had  f u r t h e r  been imp roved  
i n  o r d e r  t o  d e v e l o p  t h e  f r e i g h t  t r a n s p o r t ,  and 
- r e s p o n s i b i l i t y  o f  t h e  t r a f f i c - m a n a g i n g  a u t h o r i t i e s  ( M i n i s t r y  
o f  T r a n s p o r t ,  Coun ty  C o u n c i l s )  and economic  s e c t o r s  had been 
i n c r e a s e d .  
On t h i s  b a s i s ,  f r e i g h t  t r a n s p o r t  i n  t h e  GDR had been d e v e l o p i n g  
d u r i n g  t h e  p e r i o d  f r o m  1970  . . .  1985 as f o l l o \ v s :  
T a b l e  9  : D e v e l o p m e n t  o f  f r e i g h t  t r a n s p o r t  n  t h e  GDR i n  t e r m s  
o f  t r a n s p o r t  vo lume and  s e r v i c e s  1 j 
( a )  D e v e l o p m e n t  o f  t r a n s p o r t  vo lume ( m i l l  t / a )  
Breakdown 
Year To ta l  Railway Pub l i c  road Company I n l a n d  nav igat ion  
t ranspor t  t ranspor t  
Share Share Share Share (%I (%I (%I (%I 
( b )  D e v e l o p m e n t  o f  t r a n s p o r t  s e r v i c e s  ( m i l l  t km/a )  
The mean t r a n s p o r t  d i s t a n c e  c o n c e r n i n g  t h e  i n d i v i d u a l  t r a n s p o r t  
b r a n c h e s  h a d  c o n t i n u e d  t o  b e  r e l a t i v e l y  c o n s t a n t  i n  t h e  c o u r s e  
o f  t h e  p a s t  y e a r s ,  a m o u n t i n g  t o  
- a p p r x .  1 7 0  km f o r  r a i l w a y ,  
- j u s t  u n d e r  5 5  km f o r  p u b l i c  r o a d  h a u l a g e ,  
- a  good  1 3  km f o r  company t r a n s p o r t ,  and 
- some 1 3 5  km f o r  i n l a n d  n a v i g a t i o n .  
T h e r e  i s  a  h i g h  d e g r e e  o f  d e v e l o p m e n t  o f  t h e  n e t w o r k  o f  t r a n s -  
p o r t  r o u t e s  a c r o s s  t h e  t e r r i t o r y  o f  t h e  GDR. N e t w o r k  d e n s i t y  
i s  a s  f o l l o w s :  
- R a i l w a y  0 . 1 3  km/km2 (FRG: 0 .126 ;  C z e c h o s l o v a k i a :  0 . 1 0 3 ;  
P o l a n d :  0 . 0 8 7 )  
- Road 1 . 1 5  km/km2 (FRG: 1 . 9 4 ;  F r a n c e :  1 . 4 5 ;  Poland: 0.95) 
- I n l a n d  0 . 0 2  km/km2. 
n a v i g a t i o n  
T ) u r c e :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
b u c h  d e r  DDR 
The n e t w o r k  d e n s i t y  o f  t h e  t e c h n i c a l  i n f r a s t r u c t u r e  i n c r e a s i n g  
f rom n o r t h  t o  s o u t h  i s  i n  acco rdance  w i t h  t h e  s t r u c t u r e  o f  
l o c a l  d i v i s i o n  o f  t h e  p r o d u c t i v e  f o r c e s  and s e t t l e m e n t  s t r u c -  
t u r e .  S t a t i c  and dynamic  t r a f f i c  d e n s i t i e s  had been d e v e l o p i n g  
as f o l l o w s :  
T a b l e  1 0 :  T r a f f i c  d e n s i t y  i n  f r e i g h t  t r a n s p o r t  1 > 
( a )  S t a t i c  t r a f f i c  d e n s i t y  (1000  t /km)  
Year R a i l  t r a n s p o r t  Road h a u l a g e  I n l a n d  waterway t ransport  
( b )  Dynamic t r a f f i c  d e n s i t y  ( m i l l .  tkm/km o f  t r a f f i c  n e t w o r k )  
The backbone o f  t h e  GDR f r e i g h t  t r a n s p o r t  s ys tem i s  r a i l w a y s .  
The r a i l w a y  n e t w o r k  c o m p r i s e s  720  access  p o i n t s ,  some 7400  
j u n c t i o n  p o i n t s  and 162  m a r s h a l l i n g  y a r d s  as w e l l  as  1 4  000 km 
o f  l i n e s .  D u r i n g  t h e  y e a r s  1 9 7 1  . . .  1985 more t h a n  1 160  km o f  
l i n e s  had  been e l e c t r i f i e d ;  e l e c t r i c  l o c o m o t i v e s  p r o v i d e d  f o r  
more t,han 40  % o f  t r a c t i o n  s e r v i c e s .  
C o n s i d e r i n g  a  p e r c e n t a g e  o u t p u t  o f  more t h a n  7 0  % and a  vo lume 
p e r c e n t a g e  o f  a p p r .  34  % i n  d o m e s t i c  f r e i g h t  t r a n s p o r t ,  r a i l -  
way p r o v i d e s  f o r  7 0  % o f  l o w - v a l u e d  b u l k  c a r g o  and f o r  abou t  
30  . . .  35 % h i g h - q u a l i t y  p r o d u c t s .  The b a s i c  t e c h n o l o g y  i n  
r a i l w a y  f r e i g h t  t r a n s p o r t  i s  by  b l o c k - t r a i n  o p e r a t i o n ,  by  w h i c h  
some 6 0  % o f  t h e  f r e i g h t  t r a n s p o r t  volume a r e  h a n d l e d .  
P u b l i c  goods r o a d  h a u l a g e  p r o v i d e s  f o r  a b o u t  1 0  % o f  t r a n s p o r t  
sen; ices,  whereas some 15 % a r e  c o v e r e d  by company t r a n s p o r t  o f  
t h e  v a r i o u s  b r a n c h e s  o f  economy. c o m p u t e r - a s s i s t k d  c o o r b i n a t i o n  
h e l p s  e f f e c t i v e l y  t o  p u t  on and u t i l i z e  t o  c a p a c i t y ,  v e h i c l e s  
o p e r a t i n g  i n  i n l a n d  l o n g - d i s t a n c e  t r a f f i c .  P u b l i c  r o a d  t r a n s -  
p o r t  o f f e r s  a t  p r e s e n t  a  w ide  r a n g e  o f  s e r v i c e s  i n  t h e  l o c a l  
s e c t o r  up t o  a  d i s t a n c e  o f  a b o u t  5 0  km, amoun t i ng  t o  a b o u t  85  % 
o f  i t s  t r a n s p o r t  vo lume and 35 % o f  i t s  t r a n s p o r t  s e r v i c e s .  
D u r i n g  t h e  p e r i o d  f rom 1 9 7 1  . . .  1985 a l m o s t  1 400 km o f  r o a d s  
and au tobahns  had  been b u i l t .  
' I  S o u r c e :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch  d e r  DDR 
I n s p i t e  o f  t h e i r  s i g n i f i c a n c e  t o  b u l k  c a r g o  t r a n s p o r t ,  o u t p u t  
o f  i n l a n d  n a v i g a t i o n  (2300  km o f  r i v e r  and c a n a l  l i n e s )  and 
l e n g t h ) ,  c o n s i d e r i n g  c e r t a i n  r e l a t i o n s ,  a r e  
~ ~ ! ~ ~ ~ : o u n t i n ~  o n l y  o  l e s s  t h a n  2  % o f  t o t a l  t r a n s -  
p o r t  o u t p u t s .  
I n l a n d  n a v i g a t i o n  makes f u l l  use  o f  t h e  e n e r g e t i c  advan tages  
o f f e r e d  by  t h e  e x i s t i n g  n e t w o r k  o f  wa te r \vays ,  above a l l  by  
pushe r  o p e r a t i o n .  
S i n c e  1970 ,  620  km o f  p i p e l i n e s  f o r  o i l  and gas t r a n s p o r t  have 
been b u i l t .  
The GDR m a r i t i m e  t r a n s p o r t  and p o r t  economics a r e  i n s t r u m e n t a l  
i n  f u l f i l l i n g  f o r e i g n  t r a d e  o b j e c t i v e s .  ( r a n s p o r t  o u t p u t  o f  
m a r i t i m e  t r a n s p o r t  i n c r e a s e d  by  some 23 t housand  m i l l i o n  tkm 
d u r i n g  t h e  p e r i o d  f rom 1970  . . .  1985,  t o  go up t o  a  v a l u e  o f  
more t h a n  9 2  t h o u s a n d  m i l l i o n  tkm i n  1987 ,  c o n s t i t u t i n g  more 
t h a n  5 0  % o f  t h e  goods t r a n s p o r t  o u t p u t  o f  t h e  t o t a l  o f  t r a n s -  
p o r t  c a r r i e r s .  D u r i n g  t h e  same p e r i o d ,  1980  . . .  1985 ,  t h e  
f r e i g h t  t u r n o v e r  i n  t h e  GDR s e a p o r t s  d o u b l e d ,  t o  a t t a i n  some 
2 4 . 8  m i l l .  t o n s  i n  1987 .  
A n o t h e r  modern t r a n s p o r t  sys tem t o  p r o v i d e  f o r  f o r e i g n - t r a d e  
t r a n s p o r t s  i s  t h e  t r a i n - f e r r y  l i n e  between t h e  p o r t s  o f  Mukran 
(GDR) and K l a i p e d a  (USSR) opened i n  O c t o b e r  1986  as an a d d i t i o n  
t o  t h e  t r a d i t i o n a l  r a i l w a y  and s h i p p i n g  l i n e s  be tween t h o s e  
two  c o u n t r i e s .  By t h e  end o f  1988 a  goods vo lume o f  more t h a n  
4  m i l l .  t o n s  had  been t r a j e c t e d .  As o f  1990 ,  some 5  m i l l .  t o n s  
o f  goods a r e  t o  be  t r a n s s h i p p e d  b o t h  ways by  a  t o t a l  o f  
6  f e r r i e s .  I n  o r d e r  t o  g u a r a n t e e  a  h i g h  deg ree  o f  e f f i c i e n c y  
o f  t h e  f e r r y  t e c h n o l o g y  a  modern c o m p u t e r - a i d e d  i n f o r m a t i o n  
sys tem o f  management, a r rangemen t ,  c o n t r o l  and a c c o u n t i n g  o f  
t h e  t r a n s p o r t  and h a n d l i n g  p r o c e s s e s  (RISMU) has been d e v e l o p e d .  
The o r g a n i z a t i o n  o f  c o n t a i n e r  t r a n s p o r t  has been an e s s e n t i a l  
c o n d i t i o n  f o r  c o p i n g  w i t h  economic  e f f e c t i v e n e s s  w i t h  t h e  
q u a l i t a t i v e l y  i n c r e a s i n g  t r a n s p o r t  r e q u i r e m e n t s  i n  n a t i o n a l  
and t r a n s - b o r d e r  goods t r a f f i c .  Due t o  i t s  economic  advan tages  
i n v o l v e d  i t  w i l l  f o r  a  l o n g  t e r m  be t h e  t r a n s p o r t - l o g i s t i c  
c e n t r e  p i e c e  o f  c a r g o  t r a n s p o r t  i n  t h e  GDR. 
A t  p r e s e n t ,  t h e  t e r r i t o r y  o f  t h e  GDR has been opened up t o  
c o n t a i n e r  t r a n s p o r t  t o  75  %. Some 6 0  % o f  t h e  c o n t a i n e r s  w i l l  
be p r e p a r e d  f o r  d i s p a t c h  t h r o u g h  p l a c e s  o f  t r a n s s h i p m e n t  o f  
t h e  r a i l w a y s ,  f a c t o r i e s  and e n t e r p r i s e s  and o t h e r  p o i n t s  o f  
t r a n s s h i p m e n t  by  s p l i t  t r a n s p o r t  ( i . e .  r o a d  advance and/or  
f o l l o w - u p  t r a n s p o r t ) , a n d  a n o t h e r  40  % v i a  c o r r e s p o n d i n g  
l i c e n s e d  s t a t i o n s .  
A t  r e s e n t ,  some 46 700  2 0 ' c o n t a i n e r s  a r e  a v a i l a b l e  f o r  u s e ,  B 8 7  A o f  them, f o r  t r a n s p o r t a t i o n .  F o r w a r d i n g  o f  t h e  c o n t a i n e r s  
i s  b e i n g  done by c o n t a i n e r  t r a i n  s e r v i c e  and by  c o n v e n t i o n a l  
f r e i g h l .  t r a i n s .  
As o f  1988 co r r~p rehens i ve  r a t i o n a l i z a t i o n  o f  d i s p a t c h  and 
a c c o u n t i n g  j o b s  i n  n a t i o n a l  c o n t a i n e r  t r a n s p o r t  has  been possib le 
on t h e  b a s i s  o f  t h e  "ZEFBA C o n t a i n e r "  computer  p r o j e c t .  
I n  1986 !  4 . 7  m i l l i o n  t o n s  o f  goods had been s h i p p e d  i n  c o n t a i -  
n e r s ,  t h a t  i s ,  f i v e  t i m e s  as much as  i n  1970 .  
T a b l e  1:: Deve lopment  o f  r a i l w a y  c o n t a i n e r  t r a n s p o r t  1 > 
- - -- - - - - - - - - -  - -  -- -- 
Y e ~ r  Number o f  2 0 '  and T r a n s p o r t  T r a n s p o r t  s e r v i c e s  
o t h e r  c o n t a i n e r s  volume 
(1000  t / a )  ( m i l l .  tkm/a)  
The i n l e r h n a t i o n a l  t r e n d  o f  s t r u c t u r a l  change o f  i n d u s t r i a l  
cornmouity p r o d u c t i o n  r e s u l t s  even i n  t h e  GDR i n  t h a t  t h e  valuewise 
p r o d u c t i o n  g r o w t h  i s  becoming dom inan t .  The p r o p o r t i o n  o f  goods 
o f  a  h i g h  v a l u e  d e n s i t y  i s  on t h e  i n c r e a s e .  Such p r o d u c t s  o f  a  
h i g h  v a l u e  d e n s i t y  a r e  s u b j e c t e d  t o  i n c r e a s i n g l y  new requ i remen ts  
on t r a n s p o r t ,  t r a n s p o r t  d u r a t i o n ,  p romp tness  o f  d e l i v e r y ,  t r a n s -  
p o r t  a d a p t a t i o n  t o  p r o d u c t i o n  r h y t h m s  and t r a n s p o r t  q u a l i t y  w i t h  
a  v i e &  t o  t h e  p r o t e c t i o n  o f  goods f r o m  damage, d e s t r u c t i o n  and 
l o s s .  
\ \ 'hereas t r a n s p o r t  o f  h i g h - q u a l i t y  goods i s  on a  f a s t  i n c r e a s e ,  
t h e  speed as f a r  as b u l k - c a r g o  t r a n s p o r t  i s  conce rned  has  
d i s t i n c t l y  d e c e l e r a t e d  e v e r  s i n c e  t h e  e a r l y  e i g h t i e s .  \2 ' i th t h e  
e x c e p t i o n  o f  b r o w n - c o a l  t r a n s p o r t s ,  w h i c h  w i l l  c o n t i n u e  t o  
i n c r e a s e ,  n e a r  s a t u r a t i o n  has come t o  p a s s .  
The f a s t  g r o w t h  o f  h i g h - q u a l i t y  t r a n s p o r t  goods c a l l s  i m p e r a -  
t i v e l y  f o r  s o l u t i o n s  o r i e n t a t e d  t o  f r e i g h t  t y p e s  o f  t r a n s p o r t  
o r g a n i z a t i o n ,  w h i c h  have  t o  be  made a v a i l a b l e  by  l o g i s t i c s .  
A t  t h e  same t i m e  t h e  f i e l d  o f  a p p l i c a t i o n  has t o  be e x t e n d e d  
and new t r a n s p o r t  t e c h n o l g i e s  c r e a t e d .  
L o g i s t i c  s o l u t i o n s  had been d e v e l o p e d  d u r i n g  t h e  p a s t  p e r i o d  
o f  deve lopmen t ,  p r i m a r i l y  f o r  b u l k - c a r g o  t r a n s p o r t ,  because  
such  c a r g o e s  do  c o n s t i t u t e  an e x t r a o r d i n a r i l y  h i g h  p r o p o r t i o n  
o f  t h e  t o t a l  f r e i g h t  vo lume.  
S o u r c e :  A c c o r d i n g  t o  d a t a  t a k e n  f r o m  t h e  S t a t i s t i s c h e s  J a h r -  
buch  d e r  DDR 
D u r i n g  t h e  f i r s t  s t a g e ,  i m p o r t a n t  c a r g o  f l o w s  had  been fo rmed 
c o m p l e t e l y  new and e f f i c i e n t  by  means o f  t h e  methods o f  l i n e a r  
t r a n s p o r t  o p t i m i z a t i o n ,  i n v o l v i n g  an c o n c o m i t a n t  s t r u c t u r a l  
s e p a r a t i o n  o f  t h e s e  f l o w s  and d e l i v e r y  r e l a t i o n s ,  r e s p e c t i v e l y ,  
r e a l i z e d  by them. 
I n  o r d e r  t o  a c h i e v e  f u r t h e r  r e d u c t i o n  e f f e c t s  t h e  c o n c e p t  o f  
t r a n s p o r t  o p t i m i z a t i o n  was e x t e n d e d  i n  t h e  second  s t a g e  t o  be 
one o f  p r o d u c t i o n - t r a n s p o r t  o p t i m i z a t i o n ,  by  v e r i a b i l i z i n g ,  
w i t h i n  l i m i t s ,  t h e  r e s t r i c t i o n s  imposed by  p r o d u c t i o n  and con-  
s u m p t i o n ,  by i n c l u d i n g  e f f e c t i v i t y  c h a r a c t e r i s t i c  v a l u e s  ( a c t -  
i o n  c o e f f i c i e n t s )  and by  e x t e n d i n g  o p t i m i z a t i o n s  t o  s e v e r a l  
s o r t s  o f  c a r g o  and t o  s e v e r a l  p r o d u c t i o n  and t r a n s p o r t  s t a g e s  
r e s p e c t i v e l y .  
The s o l u t i o n s  a r r i v e d  a t  by  p r o d u c t i o n - t r a n s p o r t  o p t i m i z a t i o n  
have  t o  be  s e c u r e d  f o r  permanent  o p e r a t i o n .  T h i s  i s  e f f e c t e d  i n  
a  complex app roach  i n  t h e  t h i r d  s t a g e  w i t h i n  t h e  scope  o f  p r o -  
d u c t i o n - t r a n s p o r t  r a t i o n a l i z a t i o n ,  t h e  p r a c t i c a l  imp lemen ta t i on  
o f  w h i c h  a r e  above a l l  t h e  p r o d u c t i o n  t r a n s p o r t  c h a i n s ,  w i t h  
t h e s e  c h a i n s  c o n s t i t u t i n g  t h e  r e a l i z a t i o n  o f  t h e  l o g i s t i e  
p r i n c i p l e  o f  advance i n f o r m a t i o n .  
A t  p r e s e n t ,  t h e  e x p a n s i o n  o f  t h e  l o g i s t i c  f i e l d  o f  a p p l i c a t i o n  
c o n s t i t u t e s  an i m p o r t a n t  t a s k  i n  t h e  G D R ,  c o m p r i s i n g  a l l  s e c t o r s  
o f  n a t i o n a l  economy. 
The f u r t h e r  deve lopmen t  o f  t h e  f r e i g h t  t r a n s p o r t  s ys tem i s  
f o c u s e d  on 
- t h e  f u r t h e r  deve lopment  o f  i n n o v a t i v e  complex t r a n s p o r t  
t e c h n o l o g i e s  and 
- on t h e  e x t e n s i o n  o f  f r e i g h t  t r a n s p o r t  t e c h n o l o g i e s  s p e c i f i c  
t o  t h e  r e s p e c t i v e  b ranches  o f  t r a n s p o r t .  
C h a r a c t e r i s t i c s  o f  i n n o v a t i v e  f r e i g h t  t r a n s p o r t  t e c h n o l o g i e s  a r e  
- t h e  i n t r o d u c t i o n  o f  l o g i s t i c  p r o d u c t i o n - t r a n s p o r t  c h a i n s ,  
- t h e  e x p a n s i o n  o f  c o n t a i n e r  and p a l l e t  t r a n s p o r t ,  
- t h e  deve lopment  o f  modern g e n e r a l  c a r g o  und s m a l l  c a r g o  t e c h -  
n o l o g i e s .  
The f u r t h e r  deve lopment  o f  i n n o v a t i v e  f r e i g h t  t r a n s p o r t  t e c h n o -  
l o g i e s  i s  l i n k e d  w i t h  t h e  w i d e s p r e a d  e f f e c t i v e  a p p l i c a t i o n  o f  
i n f o r m a t i o n  and commun ica t i ons  e n g i n e e r i n g .  
A l r e a d y  now t h e  f o l l o w i n g  f o r m s  o f  t h e  commun ica t i on -eng inee r i ng  
b a s i s  a r e  b e i n g  used  f o r  l o g i s t i c  s o l u t i o n s  i n  t h e  G D R :  
- The t e l e p h o n e  and t e l e x  n e t w o r k  f o r  commun ica t i on  among t r a n s -  
p o r t  c u s t o m e r s  t h e m s e l v e s  as we1 1  as among t r a n s p o r t  customers 
and t r a n s p o r t  c o o r d i n a t i o n  and d i s p a t c h e r  o r g a n s  r e s p e c t i v e l y ,  
- D e d i c a t e d  l i n e s  and t h e  hand -ope ra ted  d a t a  n e t w o r k  f o r  d i r e c t  
d a t a  exchange among EDP sys tems o p e r a t e d  by  t r a n s p o r t  f i r m s  
and b y  t h e  t r a n s p o r t  c u s t o m e r s .  
As soon as t h e  p u b l i c  d a t a  n e t w o r k  i s  a v a i l a b l e ,  t h e  d e d i c a t e d  
l i n e s  and h a n d - o p e r a t e d  d a t a  n e t w o r k  w i l l  g r a d u a l l y  be r e n o v e d ,  
t o  be r e p l a c e d  by c o r r e s p o n d i n g  d a t a  n e t w o r k  c o n n e c t i o n s .  
The i m p l e m e n t a t i o n  o f  t h e  b a s i c  l o g i s t i c  work  p r i n c i p l e  t o  t h e  
e f f e c t :  . . .  " t h a t  by  a p p l i c a t i o n  o f  t h e  key  t e c h n o l o g i e s  i t  has  
t o  be a s s u r e d  t h a t  t h e  m a t e r i a l  needed ( raw  m a t e r i a l ,  w o r k i n g  
m a t e r i a l ,  p r o d u c t )  be  a v a i l a b l e  i n  r e q u i r e d  q u a n t i t i e s  i n  i t s  
p r o p e r  s t a t e  a t  t h e  p r o p e r  t i m e  a t  t h e  p r o p e r  p l a c e  a t  minimum 
e x p e n d i t u r e  and e f f o r t "  - i s  o f  a  q u a l i t a t i v e  and q u a n t i t a t i v e  
i m p a c t  on t h e  t r a n s p o r t ,  h a n d l i n g  and s t o r a g e  p r o c e s s e s  a n d  
r e q u i r e s  an adequa te  t r a n s p o r t - l o g i s t i c  o f f e r  o f  s e r v i c e s  on 
t h e  p a r t  o f  t h e  t r a n s p o r t  b r a n c h e s .  
The i n t r o d u c t i o n  o f  l o g i s t i c  p r o d u c t i o n - t r a n s p o r t  c h a i n s  f o r  
s e l e c t e d  t y p e s  o f  b u l k  goods i n  19C6 has e s t a b l i s h e d  i m p o r t a n t  
bases f o r  a  more r e l i a b l e  o r g a n i z a t i o n  o f  t h e  c a r g o  f l o w  on t h e  
b a s i s  o f  c o n t r o l l e d  i n f o r m a t i o n  f l o w s .  T h e i r  i m p l e m e n t a t i o n  
w i l l  p r o v i d e  a  new t e c h n o l o g i c a l  l e v e l  f o r  6 0  76 o f  t h e  r a i l w a y  
c a r g o  t ~ , a n s p o r t  vo lume.  
B e i n g  t o  t h e  f o r e  o f  t h e s e  e f f o r t s  i s  t h e  o b j e c t i v e  t o  c u t  down 
by an annua l  3 ... 3.5  p e r  c e n t  t h e  e x p e n d i t u r e  on e n e r g y ,  ~ i a t e -  
r i a l ,  w o r k i n g  t i m e  and t r a n s p o r t  s e r v i c e  c o s t s  i n  t e r m s  o f  one 
n a t i o n a l  income u n i t .  
Sy 1990  t e n  l o g i s t i c  p r o d u c t i o i i - t r a n s p o r t  c h a i n s  w i l l  be  s e t  up.  
The i m p l e m e n t a t i o n  o f  t h e s e  c h a i n s  w i l l  r e s u l t  i n  m a j o r  economic 
e f f e c t s  as  t o  t h e  economic  and e f f e c t i v e  r e a l i z a t i o n  o f  c a r g o  
t r a n s p o r t  p r o c e s s e s ,  s a v i n g  o f  t r a n s p o r t  e f f o r t s  and as t o  an 
i n c r e a s e  i n  s t a b i l i t y  and r e l i a b i l i t y  c o n c e r n i n g  t h e  s u p p l y  o f  
i n d u s t r y  and o t h e r  s e c t o r s  o f  t h e  n a t i o n a l  economy. 
The f i r s t  l o g i s t i c  p r o d u c t i o n - t r a n s p o r t  c h a i n ,  s e t  up f o r  i r o n  
o r e ,  was p u t  i n t o  p r a c t i c e  i n  1986 .  I t s  i n t r o d u c t i o n  has  resu l ted  
i n  s i g n i - F i c a n t  economic  e f f e c t s ,  and i m p o r t a n t  s c i e n t i f i c  and 
t e c h n i c a l  e x p e r i e n c e s  have  been g a i n e d  f o r  t h e  p r e p a r a t i o n  and 
i n t r o d u c t i o n  o f  f u r t h e r  l o g i s t i c  t r a n s p o r t  c h a i n s  ( f o r  i n s t a n c e ,  
f o r  t h e  " S o l i d  F u e l s "  p r o d u c t i o n  t r a n s p o r t  r e g i m e  and f o r  t h e  
" S u g a r "  p r o d u c t i o n - t r a n s p o r t  c h a i n ) .  
A l l  i n  a l l ,  t h e  p r a c t i c a l  r e s u l t  o f  t h i s  new l o g i s t i c  sys tems 
approac i i  has  been a  more economic  and e f f e c t i v e  o r g a n i z a t i o n  o f  
t h e  m a t e r i a l  f l ov !  o f  i r o n  o r e  a t  l e s s  e x p e n d i t u r e s  o f  t r a n s p o r t ,  
h a n d l i n g  and s t o r a g e  j o b s .  An i m p o r t a n t  r e s u l t  i s  the achievement 
o f  a  l o g i s t i c  i n f o r m a t i o n  l e a d .  T h i s  advan tage  i s  b e i n g  used  t o  
make p r e c i s e  a r r a n g e n e n t s  f o r  r aw  m a t e r i a l  e x p e n d i t u r e  and t o  
r e a l i z e  t r a n s p o r t ,  h a n d l i n g  and s t o r a g e  p r o c e s s e s  much more 
e c o n o m i c a l l y  and e f f e c t i v e l y .  
As a  r e s u l t ,  c o s t  s a v i n g s  as t o  
- p i g - i r o n  p r o d u c t i o n ,  
- t r a n s p o r t ,  t r a n s s h i p m e n t  and s t o r a g e  p r o c e s s e s  a t  t h e  h l e t a l l u r -  
g i c a l  P l a n t  " O s t " ,  
- t r a n s s h i p m e n t  p r o c e s s e s  i n  s e a p o r t s ,  
- r a i l w a y  t r a n s p o r t  p r o c e s s e s  
had  been amoun t i ng  t o  some 6 m i l l i o n  M i n  1988, t h u s  r e s u l t i n g  
i n  a  r e f l u x  p e r i o d  o f  s i x  months .  
The deve lopment  and i n t r o d u c t i o n  o f  t h e  f l o a t g l a s s  p r o d u c t i o n  
t r a n s p o r t  c h a i n  has r e s u l t e d  i n  an o v e r a l l  r e d u c t i o n  o f  t r a n s -  
p o r t  l o s s e s  i n  r a i l w a y  s h i p m e n t s .  The b a s i s  f o r  t h i s  has been 
t h e  i n t r o d u c t i o n  o f  a  l o g i s t i c  t e c h n o l o g y  r e p l a c i n g  t h e  t h e n  
r i g i d  l o a d i n g  method w i t h  a  v i e w  t o  t h e  m a t e r i a l  f l o w  and 
a l l o w i n g  o f  a p p l y i n g  t h e  g l i d i n g  l o a d i n g  method.  
A l l  i n  a l l ,  t h i s  new l o g i s t i c  sys tem app roach  has r e s u l t e d  i n  
a  q u a l i t y -  and demand-adequate s u p p l y  o f  t h e  n a t i o n a l  economy. 
I n  p a r t i c u l a r ,  
- t r a n s p o r t  damage has  been c u t  down b y  66 % and b y  435 000  M 
p e r  y e a r ,  r e s p e c t i v e l y ,  
- t i m b e r  consump t i on  f o r  c a r g o  s a f e g u a r d s  has been r e d u c e d  t o  
25 % o f  i t s  h i t h e r t o  v a l u e .  
The f l o a t g l a s s  p r o d u c t i o n - t r a n s p o r t  c h a i n  has y i e l d e d  c o s t  
s a v i n g s  t o t a l l i n g  3 . 4  m i l l .  M .  
A l o n g  w i t h  t h e  f u r t h e r  e x p a n s i o n  o f  t h e  c o n t a i n e r  and p a l l e t  
t r a n s  o r t  s i g n i f i c a n t  p r o j e c t s  c o n c e r n i n g  t h e  m o d e r n i z a t i o n  and 
wi e s p r e a d  e f f e c t i v e  a p p l i c a t i o n  o f  i n f o r m a t i o n  and communicat -  +
i o n  t e c h n o l o g i e s  a r e  p l a n n e d .  
As t h e  p r o c e s s  o f  u p g r a d i n g  and r e n e w a l  o f  p r o d u c t i o n  i s  
c o n t i n u i n q ,  t h e  t r a n s p o r t  o f  h i q h - q u a l i t y  and s m a l l - t o n n a g e  
. - 
goods i n  s m a l l - c a r g o  and s u n d r i e s  t r a n s p o r t  i s  g a i n i n g  much 
i n  i m p o r t a n c e .  I h e  o b j e c t i v e  o f  g u a r a n t e e i n g  a  h i g h  deg ree  o f  
speed ,  d e l i v e r y  p romp tness  and f l e x i b i l i t y  i n  t r a n s p o r t i n g  such  
goods i s  i n t e n d e d  t o  r e n d e r  c o n v e n t i o n a l  s u n d r i e s  t r a n s p o r t  
more e f f i c i e n t  t h a n  u n t i l  now, b y  d e v e l o p i n g  l o g i s t i c  s o l u t i o n s ,  
and t o  m o d e r n i z e  i t ,  by  a p p l y i n g  i n f o r m a t i o n  and commun ica t i on  
t e c h n i q u e s .  
The B e r l i n - O s t g u e t e r b a h n h o f  g e n e r a l  c a r g o  d i s p a t c h  o f f i c e  i s  
a  f i r s t  exemp la ry  s o l u t i o n  as t o  t h e  a p p l i c a t i o n  o f  modern key  
t e c h n o l o g i e s  i n  g e n e r a l  c a r g o  t r a n s p o r t  i n  t h e  GDR.  
As a  r e s u l t  i t  can  be  r e a l i z e d  t h a t  s i n c e  A p r i l  1988 t h e  dispatch 
and r e c e p t i o n  o f  some 350 t o n s  o f  g e n e r a l  c a r g o  p e r  day has been 
by computer  a s s i s t a n c e .  The 11 CAM w o r k s t a t i o n s  s e t  up a l l o w  o f  
speedy h a n d l i n g  and d a t a  p r o c e s s i n g ,  i n v o l v i n g  some 1000 
cons ignments  e v e r y  day .  1 2  Computers c o l l e c t ,  among o t h e r  t h i n g s ,  
a l l  t h e  d a t a  needed f o r  d i s p a t c h ,  i d e n t i f y  d i s t a n c e s  and computate 
f e e s .  On t h e  r e c e p t i o n  s i d e ,  t h e  computers  a r r a n g e  f o r  t h e  
v e h i c l e s  necessa ry  f o r  abou t  100  r u n s  a  day and e x e c u t e ,  among 
o t h e r  t h i n g s ,  pe r fo rmance  a c c o u n t i n g  f o r  t h e  v e h i c l e s .  
I n  t h i s  way a  t o t a l  o f  2 1  w o r k e r s  and 300 000 M i n  p r i m e  c o s t  
a r e  economised e v e r y  y e a r ,  w h i l e  t h e  c a p a c i t y  o f  goods wagons 
can be i n c r e a s e d  by  1 5  %. 
A f t e r  a d a p t a t i o n  o f  t h e  s o f t w a r e  modules t o  t h e  c o n d i t i o n s  o f  
o t h e r  s u n d r i e s  h a n d l i n g  d e p o t s  t h i s  example w i l l  be  a p p l i e d  t o  
o t h e r  GDR goods s t a t i o n s .  
The development  o f  f r e i g h t  t r a n s p o r t  t e c h n o l o g i e s  s p e c i f i c  t o  
t h e  g i ~ ~ e n  b r a n c h  o f  t r a n s p o r t  i s t  gea red  t o  p e r f e c t  t h e  b a s i c  
t e c h n o l o g i e s  i n  t e rms  o f  t h e i r  r e l i a b i l i t y  and e f f i c i e n c y  and 
t o  i n t r o d u c e  c o n t i n u o u s l y  l o g i s t i c  pe r fo rmance  c o n c e p t s  i n  
c o n n e c t i o n  w i t h  modern t r a n s p o r t  t e c h n o l o g i e s .  
The s t r a t e g y  o f  f u r t h e r  a p p l i c a t i o n  o f  l o g i s t i c s  w i t h i n  t h e  
scope o f  deve lopment  o f  t h e  GDR f r e i g h t  t r a n s p o r t  sys tem i s  
i n t e n d e d  t o  d e v e l o p  h i g h - q u a l i t y  s e r v i c e s  by  i n t e n s i f y i n g  t h e  
t r a n s p o r t  p r o c e s s e s  and m o d e r n i z i n g  t h e  t r a n s p o r t  c a p a c i t i e s  
as w e l l  as by  t h e  a l l - r o u n d  a p p l i c a t i o n  o f  modern i n f o r m a t i o n  
and commun ica t i on  t e c h n o l o g i e s ,  and t o  imp lement  them s t e p  by 
s t e p .  
1 . 3 .  D i s t r i b u t i o n  c h a n n e l s  and s t r u c t u r e s  
As o f  t r a d i t i o n ,  i n  t h e  G D R ,  c i r c u l a t i o n  o f  means o f  p r o d u c t i o n  
comes t o  pass  i n  t h e  f o l l o w i n g  two  ways: by  d i r e c t  t r a n s a c t i o n  
and by i n c l u s i o n  o f  t h e  means o f  p r o d u c t i o n  t r a d e .  A t  p r e s e n t ,  
m a n u f a c t u r e r s  w i l l  d e l i v e r  abou t  8 0  % o f  t h e  means o f  p r o d u c t i o n  
d i r e c t l y  t o  consumers.  T h i s  p e r c e n t a g e  has n o t  been c h a n g i n g  
e s s e n t i a l l y  e v e r  s i n c e  1970.  
C i r c u l a t i o n  by d i r e c t  t r a n s a c t i o n  i n v o l v e s  above a l l  t h e  f o l l o w i n g  
advan tages :  
- no  i n t e r m e d i a t e  s t o r a g e ,  hence ,  no need o f  r e p e a t e d  warehousing 
and e v a c u a t i o n  o f  p r o d u c t s ,  
- p o s s i b i l i t y  o f  u s i n g  b e g i n n i n g - t o - e n d  p a c k a g i n g ,  
- f a v o u r a b l e  c o n d i t i o n s  f o r  p r e c i s e  c o o r d i n a t i o n  between p r o -  
d u c t i o n  and demand, 
- l o w  e x p e n d i t u r e  as t o  movement o f  goods. 
The advan tages  o f  c i r c u l a t i o n  t h r o u g h  t h e  means o f  p r o d u c t i o n  
t r a d e  a r e  i n  
- t h e  p o s i b i l i t y  o f  c h a n g i n g  p r o d u c t i o n  a s s o r t m e n t s  i n t o  a s s o r t -  
ments t h a t  a r e  t o  a  l a r g e  deg ree  a d a p t e d  t o  consumer n e e d s ,  
- a  b e t t e r  a d a p t a t i o n  o f  t h e  s u p p l y  r h y t h m  t o  t h e  consumer 
r h y t h m ,  w h i c h  c u t s  down uneconomic  s t o c k  k e e p i n g  on t h e  con-  
sumer s i d e ,  
- an economic  and e f f e c t i v e  u t i l i z a t i o n  o f  t r a n s p o r t  c a p a c i t i e s  
f o r  t h e  s u p p l y  o f  consumers w i t h  s m a l l  b a t c h e s  by c o r r e s p o n d -  
i n g  s u p p l y  r u n s  i n  t h e  g i v e n  t e r r i t o r y .  
The means o f  p r o d u c t i o n  t r a d e  h a v i n g  an a p p r o x i m a t e  s h a r e  i n  
s u p p l y  o f  20  % a l o n g  w i t h  i t s  t o t a l  o f  some 1 3 0  t r a d i n g  e n t e r -  
p r i s e s  i s  r e s p o n s i b l e  f o r ,  and t a k e s  c a r e  o f ,  e s s e n t i a l  sect ions 
o f  m a t e r i a l  and t e c h n i c a l  s u p p l y  o f  t h e  n a t i o n a l  economy. I t s  
f u n c t i o n  i s  t h a t  o f  an i n t e r m e d i a t o r ,  b y  b r i n g i n g  c i r c u l a t i o n  
p a r t n e r s  t o g e t h e r ,  and o f  an o r g a n i z e r  o f  m a t e r i a l  and commer- 
c i a l  c i r c u l a t i o n  p r o c e s s e s .  They c o n c e r n  exchange r e l a t i o n s ,  
where 
- t h e r e  i s  n o  s y n c h r o n i s m  i n  t h e  r h y t h m s  o f  p r o d u c t i o n  and 
c o n s u m p t i o n ,  
- p r o d u c t i o n  i s  made f o r  s t o c k ,  
- s u p p l y  i s  f r o m  a v a i l a b l e  s t o c k s ,  
- s u b - s u p p l i e s  r e q u i r e  s p e c i a l  k i n d s  o f  c i r c u l a t i o n  ( p r o c u r e m e n t  
a c c o r d i n g  t o  a s s o r t m e n t s ,  d e a d l i n e s  and p l a c e s  o f  u s e ) .  
The s p e c i a l i z a t i o n  e f f e c t s  a r e  complemented by  a d d i t i o n a l  
f o rms  o f  d i v i s i o n  o f  l a b o u r  w i t h i n  t h e  means o f  p r o d u c t i o n  
t r a d e ,  w h i c h ,  w i t h o u t  s u b d i v i s i o n ,  i s  o r g a n i z e d  i n  t e r m s  o f  
w h o l e - s a l e  and r e t a i l  t r a d e s .  
I t  i s t  e s t i m a t e d  t h a t  me rchand i se  t u r n o v e r  o f  t h e  means o f  
p r o d u c t i o n  t r a d e  w i l l  be  on an a b s o l u t e  i n c r e a s e .  
B e s i d e s  combines  and f i r m s  i n  economy t h e  t r a d i n g  e n t e r p r i s e s  
o f  t he 'means  o f  p r o d u c t i o n  t r a d e  s u p p l y  t h e  i n s t i t u t i o n a l  
m a r k e t  as  w e l l  and even  p r i v a t e  consumers t h r o u g h  s p e c i a l  
t r a d e  f a c i l i t i e s  as f a r  as  a  few a s s o r t m e n t s  a r e  c o n c e r n e d  
( i . e . ,  p a i n t s  and v a r n i s h e s ,  passenger  c a r  t y r e s ,  b u i l d i n g  
m a t e r i a l s ) .  T h i s  s h a r e  o f  s u p p l y  i n  t h e  t o t a l  t u r n o v e r  o f  t h e  
means o f  p r o d u c t i o n  t r a d e  amounts t o  a p p r .  14 %. 
The s p e c i f i c  f e a t u r e  o f  t h e  m e a n s . o f  p r o d u c t i o n  t r a d e  and i t s  
n a t i o n a l - e c o n o m i c  s i g n i f i c a n c e  i s ,  among o t h e r  t h i n g s ,  
e x e m p l i f i e d  by  t h e  f a c t  t h a t  t h e  1 2  c e n t r a l l y  managed 
combines and b r a n c h e s  o f  t r a d e  s u p p l y  some 500  000 consumers ,  
80 . . .  90 7; o f  whom a r e  s l n a l l  consumers.  The a s s o r t m e n t  o f  
t h e  means o f  p r o d u c t i o n  t r a d e  c o m p r i s e s  f a r  more t h a n  f350000 
a r t i c l e s ,  w h i c h  i s  t o  say t h a t  t h e y  a r e  k e p t  i n  s t o c k .  So,  
f o r  i n s t a n c e ,  t h e  m a c h i n e - b u i l d i n g  t r a d e  p r o v i d e s  some 
35 000 consumers :.ii t l i  a p p r o x i m a t e l y  310 000 p r o d u c t s  o f  t h e  
m e t a l - w o r k i n g  i n d u s t r y ,  o f  e l e c t r o t e c h n i c s  and e l e c t r o n i c s ;  
t h e  c h e m i c a l  t r a d e  a b o u t  120 000 consune rs  w i t h  some 65 000 
c h e m i c a l  and c h e m o - t e c h n i c a l  p r o d u c t s ,  p h o t o  m a t e r i a l ,  pa in ts  
and v a r n i s h e s ,  t y r e s ;  t h e  b u l d i n g  m a t e r i a l s  t r a d e ,  sone 
100 000 consumers w i t h  a b o u t  45 000 d i f f e r e n t  p r o d u c t s  o f  
the b u l d i n g  m a t e r i a l s  i n d u s t r y ,  hea t i ng  e q u i p ~ e n t  and s a n i t a r y  
c e r a n i c s ;  and t h e  f o r m s  o f  t h e  i n d u s t r i a l  t e x t i l e s  b r a n c h ,  
sone 70000 consumers w i t h  a b o u t  90 000 i t e m s  f o r  use  i n  t h e  
garment  i n d u s t r y ,  shoe and l e a t h e r  goods i n d u s t r i e s .  
A p a r t  f r o m  t h e s e  s u p p l y  c o n n i t m e n t s  t h i s  b r a n c h  o f  t r a d e  
r e n d e r s  s p e c i f i c  s e r v i c e s  t o  p u b l i c  consumers ,  and i t  sees  
t o  t h e  c i r c u l a t i o n  o f  i m p o r t e d  means o f  p r o d u c t i o n  (e .g .  f o r k  
t r u c k s ,  r o l l i n g  b e a r i n g s )  w i t h i n  t h e  G D R .  
The s i g n i f i c a n c e  o f  t h e  means o f  p r o d u c t i o n  t r a d e  f o r  s t o c k  
k e e p i n g  can ,  among o t h e r  t h i n g s ,  be seen f r o n  t h e  f a c t  t h a t  
i n  I985 t h i s  b r a n c h  es  s h a r e  i n  t h e  t o t a l  c i r c u l a t i o n  vo lume 
was, f o r  i n s t a n c e ,  7 1  7; w i t h  a  v i e w  t o  r o l l i n g  b e a r i n g s  and 
61 % w i t h  a  v i e w  t o  sc rews .  O t h e r  a s s o r t n e n t s '  s h a r e s  r a n g e  
between 10 and I00 :;. 
The f u r t h e r  deve lopment  o f  f l e x i b l e  m a n u f a c t u r e  i n  p r o d u c t i o n  
and o f  i n t e g r a t e d  a u t o m a t i o n  s o l u t i o n s  i n v o l v e s  t h e  f o l l o v i i n g  
r e q u i r e m e n t s  t o  b e  made b o t h  on t h e  sys tem o f  d i r e c t  d e l i v e r y  
und on t h e  neans o f  p r o d u c t i o n  t r a d e  as f a r  as t h e  a r r a n g e -  
ment o f  m a t e r i a l  and t e c h n i c a l  p r o c u r e m e n t  and ,  t h u s ,  f o r  
t h e  s t j s t e n s  o f  d i s t r i b u t i o n  a r e  conce rned :  
1. Consumer p r o c u r e m e n t  o v e r  a  \v ide r a n g e  o f  a s s o r t n e n t s  p e r  
d e l i v e r y .  T h i s  i n v o l v e s  above a l l  i n  t h e  case  o f  de l i ve r ies  
t o  c i a j o r  consune rs  an i n c r e a s e d  d e l i v e r y  f requency  r a t e  i n  
t e r m s  o f  s m a l l  s u p p l y  amounts p e r  d e l i v e r y .  
2. Supp l y  a f t e r  s h o r t  and b i n d i n g  i n t e r v a l s ,  t h a t  i s ,  t i n e  
l i o i t s  i n  t e r n s  o f  h o u r s  up t o  a  maximum o f  14.  days ,  as 
a  r u l e .  
3. Widespread  a p p l i c a t i o n  o f  c u s t o m e r - o r i e n t e d  f o r m s  o f  o f f e r  
and s a l e ,  w i t h  r e g a r d  t o  a d d i t i o n a l  s e r v i c e s  t o  be  r e n d e r e d  
i n  f u t u r e ,  and on t h e  b a s i s  o f  s u f f i c i e n t  s t o c k  s t r u c t u r e d  
a c c o r d i n g  t o  p l a n .  
4. Development  and p e r f e c t i o n  o f  l o g i s t i c  p r o v i s i o n  sys tems ,  
h i g h l y  mechan ized  and p a r t l y  au tomated  t r a n s p o r t ,  h a n d l i n g  
and s t o r a g e  p r o c e s s e s  as w e l l  as modern r e l a t i o n s  o f  coop-  
e r a t i o n  among n a n u f a c t u r e r s ,  s t o c k  k e e p e r s  and consumers 
o f  neans o f  p r o d u c t i o n .  
B e s i d e s  r a t i o n a l i z a t i o n  e f f o r t s  t o  be  t a k e n  i n  t h e  s t o r a g e  
b u s i n e s s ,  t h e  e x p a n s i o n  o f  a c t u a l  u s e r  b u s i n e s s  i s  o f  
p a r t i c u l a r  i m p o r t a n c e .  I n  t h i s  s o r t  o f  b u s i n e s s  commod i t i es  
do n o t  pass  t h r o u g h  t h e  warehouses o f  t h e  means o f  p r o d u c t i o n  
t r a d e  b u t  w i l l  be conveyed  d i r e c t l y  f r o m  m a n u f a c t u r e r s  t o  
consumers.  
I t  i s  presumed t h a t  t h e  s h a r e  o f  d i r e c t  t r a f f i c  w i l l  i n c r e a s e  
i n  t h e  n e x t  y e a r s  t o  come on t h e  u n d e r s t a n d i n g  t h a t  t h e  r a n g e  
o f  goods w h i c h  meets  consumer demands s h o u l d  be k e p t  s t a b l e  
and t h a t  t h e  goods f l o w  s h o u l d  be a c c e l e r a t e d .  The o b j e c t i v e  
i s  f o r  b r i n g i n g  abou t  such  a  p r o p o r t i o n  o f  t h e  two  k i n d s  o f  
c i r c u l a t i o n  t h a t  i s  i n  k e e p i n g  w i t h  n a t i o n a l  economic  c o n s i d e r -  
a t i o n s .  
Thus,  f o r  i n s t a n c e ,  p a r t  o f  t h e  w h o l e s a l e  e n t e r p r i s e s  o p e r a t e  
a l r e a d y  t o d a y  on t h e  b a s i s  o f  c o m p u t e r - a s s i s t e d ,  a r t i c l e w i s e  
s t o c k  c o n t r o l ,  p e r m i t t i n g  f l e x i b l e  o r d e r i n g  and d e l i v e r y  
a r r a n g e m e n t s ,  i n c l u d i n g  c o n t r a c t i n g .  
The consumer goods t r a d e  i n c r e a s e s  c o n t i n u o u s l y  i t s  annua l  
commodi ty  t u r n o v e r  (comp. T a b l e  1 0 ) .  The re  i s  a  w o r k f o r c e  o f  
a l m o s t  650  0 0 0 ,  emp loyed  a t  9 5  000 r e t a i l  s a l e  f a c i l i t i e s ,  
160  m a j o r  warehouses and w o r k i n g  as d r i v e r s  f o r  a  t o t a l  o f  
1 6  000  v e h i c l e s .  The p r e s e n t  number o f  compute r  w o r k s t a t i o n s  
i s  a b o u t  2600,  c o n t r o l l i n g  and b a l a n c i n g  t h e  movement o f  goods 
on an i n t e r n a t i o n a l  s c a l e  c o v e r i n g  b o t h  t h e  w h o l e s a l e  and r e -  
t a i l  t r a d e s .  I n  o r d e r  t o  a s s u r e  a r t i c l e w i s e  i n f o r m a t i o n  p r o -  
c e s s i n g  f o r  t h e  c o m p u t e r - a s s i s t e d  management o f  p r o c u r e m e n t  
p r o c e s s e s ,  i t  i s  n e c e s s a r y  t o  p r o c e s s  a  g r e a t  amount o f  b u l k  
d a t a  (some 3 m i l l i o n  i n f o r m a t i o n  u n i t s  e v e r y  d a y ) .  
The deve lopment  o f  l o g i s t i c  c h a i n s  i n  t h e  consumer goods t r a d e  
f e a t u r e s  t h e  f o l l o w i n g  t r e n d s :  
1. The a r t i c l e  f lo\ : f  f o r  s u p p l y  o f  t h e  r e t a i l  t r a d e  s a l e s  po in t s  
f r o m  t h e  w h o l e s a l e  warehouses i s  by  compute r  c o n t r o l  f o r  
a l l  a s s o r t m e n t s  i n  a l l  c o u n t i e s  on t h e  b a s i s  o f  modern 
i n f o r m a t i o n  e n g i n e e r i n g .  
Thus,  a t  p r e s e n t ,  a  t o t a l  o f  850  CAM w o r k s t a t i o n s  i s  i n  
o p e r a t i o n  i n  c o m b i n a t i o n  w i t h  c e n t r a l  compu te rs  f o r  t h e  
management and c o n t r o l  o f  h a n d l i n g ,  s t o c k - k e e p i n g  and 
t r a n s p o r t  p r o c e s s e s  i n  t h e  shop goods b r a n c h .  I n  o t h e r  
s e c t o r s  o f  t h e  i n - h o u s e  l o g i s t i c  c h a i n ,  r a n g i n g  f r o m  t h e  
r e g i s t r a t i o n  o f  goods r e c e i v e d ,  s t o r i n g  p l a c e  a d m i n i s t r a t i o n ,  
o r d e r i n g  o r g a n i z a t i o n ,  s a l e s  a n a l y s i s  and c l a i m  s e r v i c e  t o  
t r a n s p o r t  o p t i m i z a t i o n ,  p r o c e s s e s  have been r e m o d e l l e d .  
2 .  F o r  t h e  f u r t h e r  deve lopment  o f  c o o p e r a t i o n  among p r o d u c t i o n  
f i r m s  and t r a d e  400  w o r k s t a t i o n s  have been s e t  up f o r  t h e  
o v e r a l l  e x e c u t i o n  and c o n t r o l  o f  t h e  c o n t r a c t u a l  and goods 
p u r c h a s e  p r o c e s s e s  i n  t h e  w h o l e s a l e  t r a d e  and d e p a r t m e n t  
s t o r e s .  
3 .  Thanks t o  t h e  a p p l i c a t i o n  o f  modern compu t i ng  and t e r m i n a l  
c a s h i n g  e q u i p m e n t ,  i n c l u d i n g  l a b e l  r e a d e r s ,  i n  t h e  B e r l i n  
Cent rum Depar tment  S t o r e ,  a  r e m o d e l l e d ,  a r t i c l e w i s e ,  s a l e s  
and h a n d l i n g  o r g a n i z a t i o n  a l l  t h r o u g h  t h e  p r o d u c e r  - depart- 
ment s t o r e  s t o r a g e  - s a l e s ,  c h a i n  i s  i n  o p e r a t i o n ,  c o v e r i n g  
more t h a n  5 0 0  s i n g l e  i t e m s  - p a r t l y  by  a p p l i c a t i o n  o f  t h e  
EAN b a r  code .  The t u r n o v e r  i n c r e a s e  a c h i e v e d  i n  t h i s  way 
has  e x c l u s i v e l y  been due t o  t h e  a c c e l e r a t i o n  o f  movement 
o f  goods and t o  c u t t i n g  down s t o r a g e  t i m e s ,  w h i l e  s u p p l y  
r e l i a b i l i t y  has  been i n c r e a s e d  a t  t h e  same t i m e .  
4. The a p p l i c a t i o n  o f  i n f o r m a t i o n  l o g i s t i c s  i n  goods h a n d l i n g ,  
f o r  i n s t a n c e ,  among s a l e s  s e c t i o n s  i n d e p a r t m e n t  s t o r e s  and 
l a r g e - s c a l e  s t o r a g e s  w i t h  t h e  a i d  o f  c o n n e c t e d  co r r~pu te r s  
and r e m o t e  d a t a  t r a n s m i s s i o n ,  has r e s u l t e d  i n  a  r e d u c t i o n  
o f  s t o c k s  and w i n n i n g  s t o r i n g  spaces f o r  o t h e r  uses .  
M o r e o v e r ,  goods a v a i l a b i l i t y  has e s s e n t i a l l y  been r e d u c e d  
f o r  s a l e s .  
5 .  I n  o r d e r  t o  f a c i l i t a t e  c u s t c m e r s '  s h o p p i n g  c o n d i t i o n s ,  com- 
p u t e r - a s s i s t e d  s a l e s  and c a s h i n g  methods have been developed. 
To t h i s  end ,  above a l l  p e r s o n a l  compute rs  and c o u n t e r  t e rm-  
i n a l s  as  w e l l  as cash  compute rs  a r e  used.  P a r t  o f  t h e s e  
d e v i c e s  a r e  b e i n g  f i t t e d  f o r  money c a r d  p u r c h a s i n g  and f o r  
a r t i c l e w i s e  r e g i s t r a t i o n  o f  movement o f  goods by  means o f  
o p t i c a l  r e a d i n g .  Thus ,  f o r  i n s t a n c e ,  an i n t e g r a t e d  s a l e s  
and d i a l o g  sys tem has  been s e t  up f o r  t h e  B e r l i n  f u r n i t u r e  
t r a d e ,  mak ing  u s e  o f  r e m o t e  d a t a  p r o c e s s i n g  f o r  s a l e s  d i s -  
p o s i t i o n i n g  i n  a l l  m a j o r  s a l e s  f a c i l i t i e s  by p e r m i t t i n g  
access  t o  t h e  e n t e r p r i s e ' s  t o t a l  s t o c k .  The compu te r -  
a s s i s t e d  p r e p a r a t i o n  o f  p u r c h a s e  c o n t r a c t s  r e d u c e s  f u r n i -  
t u r e  s a l e s  t i m e s  up t o  70 %. 
6. Measures gea red  t o  s t a n d a r d i z e  p a c k i n g  m a t e r i a l s ,  t r a n s p o r t  
v e h i c l e  spaces and s t o r a g e  c a p a c i t i e s ,  t o  u s e  modern hand- 
l i n g ,  t r a n s p o r t  and s t o r a g e  equ ipment  on t h e  basis o f  com- 
p u t e r  t e c h n i q u e s  and a u t o m a t i o n  as w e l l  as t o  imp lemen t  
o v e r a l l  m a c h i n e - r e a d a b l e  p r o d u c t  i d e n t i f i c a t i o n  i n  t h e  
p r o d u c t i o n  - w h o l e - s a l e  warehouse - r e t a i l  t r a d e  - cash-  
r e g i s t e r  s a l e s  c h a i n  a r e  i n t e n d e d  t o  a l l o w  o f  o v e r a l l  
l o g i s t i c s  a p p l i c a t i o n  t h a t  10 . . .  3 0  % o f  e f f i c i e n c y  
r e s e r v e s  s h o u l d  be  opened up as a  r e s u l t .  
1 .4 .  S t o c k  k e e p i n g ,  m a t e r i a l s  movement and p a c k a g i n g  
W i t h  t h e  i n t e n t i o n  o f  a c c e l e r a t i n g  p r o d u c t i o n ,  c i r c u l a t i o n  and 
f r e i g h t  t r a n s p o r t  p r o c e s s e s ,  t h e  i n t e g r a t i o n  o f  l o g i s t i c s  i n t o  
s o c i a l i s t  management, by  t a k i n g  advan tage  o f  modern computat ion 
e n g i n e e r i n g ,  and a l l r o u n d  r a t i o n a l i z a t i o n  o f  t h e  h a n d l i n g ,  
s t o r a g e  and p a c k i n g  p r o c e s s e s  on t h e  b a s i s  o f  e f f e c t i v e  t e c h -  
n o l o g i e s  and modern t e c h n i c a l  f a c i l i t i e s  i s  o f  g r e a t  importance.  
To t h i s  end s t a b l e  m a t e r i a l  f l o w  c h a i n s  and s y s t e m a t i c  
c o o p e r a t i o n  a r e  j u s t  as  i m p o r t a n t  c o n d i t i o n s  as a r e  s h o r t  
t u r n o v e r  t i m e s  and f l e x i b l e  s t o c k  k e e p i n g .  
The p r o d u c i n g  s e c t o r s  a r e  t o  an i n c r e a s i n g  deg ree  p r o v i d e d  
w i t h  c o m p u t e r - a s s i s t e d  demand sys tems ,  p e r m i t t i n g  f l e x i b l e  
r e s p o n s e s  t o  c h a n g i n g  demands. To t h i s  end au tomated  i n - h o u s e  
t r a n s p o r t ,  h a n d l i n g  and s t o r a g e  p r o j e c t s  have  been d e v e l o p e d .  
K i t h  t h e  a i d  o f  ma in f rame c o m p u t e r s ,  CAM \ v o r k s t a t i o n s ,  r o b o t s  
and au tomated  h a n d l i n g  f a c i l i t i e s  and use  o f  p r o c e s s  computers 
i n  m a t e r i a l ,  t o o l  and s h i p p i n g  s t o r e s  m i x e d  m a n u f a c t u r i n g  and 
m a t e r i a l  f l o w  sys tems o f  a  h i g h  c a p a c i t y  have  been d e v i s e d  i n  
t h e  e l e c t r o n i c s ,  e l e c t r o t e c h n i c a l  and c h e m i c a l  i n d u s t r i e s  and 
i n  mar t ! i ne  t o o l  b u i l d i n g .  B e s i d e s ,  t r a d i t i o n a l  h a n d l i n g  
t e c h n  aes ( s u c h  a s ,  f o r  i n s t a n c e ,  u s e  o f  f o r k  t r u c k s t e l e c t r i c  
t r u c k s ,  r a c k  t r u c k s  and o t h e r  m e c h a n i c a l  d e v i c e s )  and con-  
v e n t i o n a l  equ ipmen t  f o r  h a n d l i n g  and s t o r i n g  ( i n c l u d e d  i n  
h e r e  even p a l l e t s ,  b i n s  and boxes )  w i l l  c o n t i n u e  t o  e x i s t  
f o r  a  c e r t a i n  t i m e  s t i l l .  
I n  t h e  d o m e s t i c  t r a d e  s e c t o r  modern h i g h - r a c k  s t o r a g e s  i n  
c o n n e c t i o n  w i t h  c o m p u t a t i o n  equ ipmen t  and au toma ted  t r a n s p o r t ,  
h a n d l i n g  and s t o r a g e  t e c h n o l g y  has  come i n t o  o r i g i n .  Due t o  
t h e  i n t r o d u c t i o n  o f  f o r m s  o f  i n t e r n a t i o n a l  goods e n c o d i n g  f o r  
s e l e c t e d  g r o u p s  o f  a s s o r t m e n t  f o r  a  s t a r t  ( e . g . ,  h o s i e r y ,  f i l m  
s t o c k  and o t h e r  consumer goods)  t h e r e  a r e  now c o n d i t i o n s  f o r  
c o n t r o l l i n g  m a t e r i a l  and i n f o r m a t i o n  f l o w s  a c c o r d i n g  t o  l o -  
g i s t i c  p r i n c i p l e s .  T h i s  r e n d e r s  i t  p o s s i b l e  t o  o r g a n i z e  t h e  
a g g r e g a t e  o f  h a n d l i n g ,  s t o c k  k e e p i n g ,  i n - h o u s e  and e x t e r n a l  
t r a n s p o r t  and p a c k a g i n g  r i g h t  t h r o u g h ,  b e g i n n i n g  f r o m  ma- 
n u f a c t u r e r s  t o  consumers a c c o r d i n g  t o  t i m e -  and c o s t - b e n e f i c i a l  
c r i t e r i a .  A l l  t h e  same, o p e r a t i v e s  i n  p r o d u c t i o n ,  i n  t r a d e  and 
consumers w i l l  i n  t h e  n e x t  few y e a r s  t o  come be  f a c e d  w i t h  t h e  
e x a c t i n g  c h a l l e n g e  o f  d r a m a t i c a l l y  r e d u c i n g  t e c h n o l o g i c a l l y  
c o n d i t i o n e d  t h r o u g h p u t  t i m e s ,  by  a p p l y i u g  e f f i c i e n t  t r a n s p o r t ,  
s t o r a g e  and p a c k a g i n g  t e c h n i q u e s  on t h e  b a s i s  o f  m i c r o e l e c t -  
r o n i c s  and l o g i s t i c a l l y  c o n t r o l l e d  m a t e r i a l  f l o w  and d i s t r i b u t -  
i o n  l i n e s .  
I n  t r a n s p o r t  a  number o f  modern f a c i l i t i e s  f o r  h a n d l i n g  and 
s t o r i n g  b u l k  goods have  come i n t o  e x i s t e n c e  i n  t h e  GDR sea 
p o r t s  and i n l a n d  h a r b o u r s ,  and t h i s  a l s o  i n  c o o p e r a t i o n  w i t h  
t h e  c o a l  i n d u s t r y ,  b u i l d i n g  t r a d e  and a g r i c u l t u r e .  O f  g r e a t  
i m p o r t a n c e  t o  GDR's f r e i g h t  t r a n s p o r t  a r e  t h e  27 p l a c e s  o f  
t r a n s s h i p m e n t  f o r  l a r g e  c o n t a i n e r s ,  e q u i p p e d  w i t h  e f f i c i e n t  
c o n t a i n e r  g a n t r i e s ,  and a n o t h e r  22 t r a n s s h i p m e n t  p o i n t s  f o r  
s p l i t  and combined c o n t a i n e r  t r a n s p o r t .  
W i t h i n  t h e  scope o f  g e n e r a l  c a r g o  t r a n s s h i p m e n t ,  a t  p r e s e n t  
e f f e c t e d  i n  mechan ized  o p e r a t i o n  a t  abou t  53 % ,  f u r t h e r  
c o n d i t i o n s  a r e  b e i n g  c r e a t e d  i n  o r d e r  t o  imp lemen t  t h e  i n t e -  
g r a t e d  u t i l i z a t i o n  o f  m i c r o c o m p u t e r  t e c h n o l o g y  f o r  p r e p a r a t -  
i o n ,  e x e c u t i o n  and a c c o u n t i n g  o f  t h e  s u n d r i e s  t r a n s p o r t  and 
f o r  t h e  f u l l  i n t e g r a t i o n  o f  c o n s i g n o r s '  and c o n s i g n e e s '  
i n f o r m a t i o n  and commun ica t i ons  sys tems .  
I n  t h e  f i e l d  o f  p a c k a g i n g ,  t h e  r e q u i r e m e n t s  t o  be  made on t h e  
t r a n s p o r t - a d e q u a t e  p r o d u c t  d e s i g n  - and,  t o  a  p a r t ,  i n  analogy 
t o  p a c k a g i n g  d e s i g n  - can be  summarized a c c o r d i n g  t o  t h e  
p r i n c i p l e s  
- sys tem-adequa te ,  
- damage -p reven t i ng  and 
- e f f e c t i v i t y - c o n d u c i n g .  
I t  i s  on such  a  b a s i s  t h a t  maximum d i m e n s i o n s  and t h e  number 
o f  s i n g l e  i t e m s  can  be  d e t e r m i n e d  a c c o r d i n g  t o  t h e  g i v e n  t e c h -  
n i c a l  d e t a i l s  o f  v e h i c l e s ,  h a n d l i n g  d e v i c e s . a n d  s t o r a g e  b u i l d -  
i n g s .  
I n  many f i e l d s  t r a n s p o r t ,  t r a n s s h i p m e n t  and h a n d l i n g  o f  goods 
s u b j e c t  t o  l o a d i n g  g u i d e l i n e s  and s p e c i f i c  p a c k i n g  p a t t e r n s ,  
and t h e  goods a r e  s e c u r e d  by  c a r g o  s a f e g u a r d s  and f i l l i n g  i n  
o f  empty spaces i n  t h e  means o f  t r a n s p o r t .  The re  i s  an 
i n c r e a s i n g  use  o f  o p t i m i z a t i o n  models  f o r  t h e  e f f e c t i v e  
u t i l i z a t i o n  o f  s towage spaces i n  t h e  means o f  t r a n s p o r t .  
I f  p a c k a g i n g  p e r m i t s  t h e  f o r m a t i o n  o f  u n i t  l o a d s ,  t r a n s p o r t ,  
h a n d l i n g  and s t o r a g e  i s  by  m e c h a n i c a l  and au tomated  o p e r a t i o n  
r e s p e c t i v e l y .  I n  t h i s  way modern t r a n s p o r t ,  h a n d l i n g  and 
s t o r a g e  t e c h n i q u e s  ( a u t o m a t i c a l l y  o p e r a t i n g  h i g h - r a c k  s t o r a g e s ,  
c o m p u t e r - c o n t r o l l e d  i n d u s t r i a l  t r u c k s  and d e v i c e s ,  p a l l e t i z e r s  
and o t h e r  t h i n g s )  a r e  made e f f i c i e n t  use  o f .  
C h o i c e  o f  p a c k a g i n g  i s  s u b j e c t  t o  s t r e s s  and d u t y  v a l u e s  
h o l d i n g  f o r  r a i l  t r a n s p o r t .  F o r  c o n f i r m a t i o n  o f  t h e  p r o p e r  
d i m e n s i o n i n g  o f  t r a n s p o r t  p a c k i n g  m a t e r i a l s ,  depend ing  on 
- c a r g o  p r o p e r t i e s ,  
- t r a n s p o r t ,  h a n d l i n g  and s t o r a g e  s t r e s s e s ,  
- p a c k i n g  m a t e r i a l s  used ,  
- d e s i g n  o f  t r a n s p o r t  p a c k a g i n g ,  
- l o a d i n g  method ,  and 
- economica l  use  o f  m a t e r i a l ,  
t h e  sender  i s  f r e e  t o  check h i s  t r a n s p o r t  p a c k a g i n g  w i t h  a  
v i e w  t o  s t r e s s e s  e i t h e r  on h i s  own o r  a v a i l  h i m s e l f  o f  t h e  
s e r v i c e s  r e n d e r e d  t o  t h i s  e f f e c t  by  f a c i l i t i e s  a t t a c h e d  t o  t h e  
Fo rschungszen t rum Verpackung i n  Dresden ( n a t i o n a l l y  owned 
Packag ing  Research  C e n t r e ,  Dresden)  o r  by  t h e  Z e n t r a l e s  F o r -  
s c h u n g s i n s t i t u t  des Verkehrs ivesens i n  B e r l i n  ( c e n t r a l  
T r a n s p o r t  Research  I n s t i t u t e  o f  t h e  G D R ) .  
1 . 5 .  L o a i s t i c s  c o s t s  and e f f e c t i v i t y  
C h a r a c t e r i s t i c s  o f  l o g i s t i c  work p r i n c i p l e s  a p p l i e d  i n  i m -  
p o r t a n t  GDR combines and f i r m s  a r e  
- t h e  deve lopment  o f  demand s y s t e m s ,  a c c o r d i n g  t o  w h i c h  con-  
sumers r e q u e s t  d e l i v c r y  o f  t h e i r  m a t e r i a l  needs i n  k e e p i n g  
w i t h  t h e i r  a c t u a l  p r o d u c t i o n  demands, 
- i n s t r u c t i o n s  on b i n d i n g  t i m i n g s  f o r  s u b - s u p p l i e r  i t e m s  and 
f o r  t h e  r e s p e c t i v e  t r a n s p o r t  c a r r i e r s ,  
- o p t  n l i z i n g  l o t  s i z e s  w i t h  t h e  o b j e c t i v e  o f  o r d e r i n g  and 
o b s e r v i n g  t e rms  o f  d e l i v e r y ,  
- s t i p u l a t i o n  o f  u n i f o r m  r e s p o n s i b i l i t i e s  f o r  m a t e r i a l  f l o w s  
i n  t h e i r  e n t i t y ,  
- i n t c , r l i n k i n g  o f  p r o d u c t i o n  and i n -house  t r a n s p o r t ,  h a n d l i n g  
and s t o r a g e  p r o c e s s e s  w i t h  t h e  o b j e c t i v e  t o  e x e c u t e  c a r g o  
f l o w  c o n t r o l  on an i n t e g r a t e d  l o g i s t i c s  b a s i s .  
I n  t h e  G D R !  e s s e n t i a l  f i n a n c i a l  and m a t e r i a l  means a r e  earmar -  
k e d  f o r  l o g i s t i c s  o r g a n i z a t i o n  s o l u t i o n s  t o  be a p p l i e d  i n  
p r o d u c t i o n ,  t r a d e  and t r a n s p o r t .  F o l l o w i n g  e x p e r t  assessments  
and i n t e r n a t i o n a l  e m p i r i c a l  v a l u e s  t h e  s h a r e  o f  t h e s e  c o s t s  
i n  GDR's p r o d u c e d  n a t i o n a l  income has a l m o s t  d o u b l e d  s i n c e  
1975. 
T h i s  , i n c r e a s e  i n  l o g i s t i c s  c o s t s  i s  m a n i f e s t  above a l l  i n  t h e  
f i e l d s  o f  i n d u s t r y  and t r a d e ,  where deve lopment  o f  p r o c e s s  
o r g a n i z a t i o n  by  means o f  u p - t o - d a t e  computer* e n g i n e e r i n g ,  a u t o -  
m a t i o n  s o l u t i o n s  and p r o d u c t i o n  methods i s  a t  i t s  f a s t e s t ,  
where r e l a t i v e l y  h i g h  e x p e n d i t u r e  i s  r e q u i r e d ,  b u t  where even 
e f f e c t i v i t y  g r o w t h  i s  a t  a  r a p i d  i n c r e a s e .  
Tabl.e.12.: D e v e l o p y $ n t  o f  l o g i s t i c s  c o s t s  i n  GDR's n a t i o n a l  
economy 
S e c t o r  C o s t s  ( t h o u s a n d  m i l l .  1 4 : )  1) 
1975 1980 1985 
P r o d u c t i o n  ( i n c l u d i n g  
p rocu remen t  and s a l e s )  10.9 18.7 41.3 
T r a n s p o r t  and h a n d l i n g  2) 15.0 18.9 25.0 
S t o r a g e  5.0 7.2 10.3 
T o t a l  30 .9  46 3 7 6 . 6  
P e r c e n t a g e  on i n d u s t r i a l  
commodi t y  p r o d u c t i o n  ( 7 ; )  14.3  13.2 14.1 
I t  i s  e s t i m a t e d  t h a t  due t o  t h e  i n t r o d u c t i o n  o f  modern f r e i g h t  
t r a n s p o r t  t e c h n o l g i e s  and f u r t h e r  r a t i o n a l i z a t i o n  o f  s t o r a g e  
management e x p e n d i t u r e s  i n  t h e s e  f i e l d s  w i l l  c o n t i n u e  t o  i n -  
c r e a s e  u n t i l  1995. 
I) e s t a b l i s h e d  on t h e  b a s i s  o f  e x p e r t  assessments ;  
no  s t a t i s t i c a l  d a t a  have been p u b l i s h e d  
2, R e f e r r i n g  t o  a p p r .  970 m i l l .  t o n s  t o  be s h i a ~ e d  i n  t h e  GDR 
. .  
e v e r y  y e a r  
I T .  Manaaement s t r u c t u r e s  and  s t r a t e a i e s  
11.1. O r g a n i z a t i o n a l  and  i n s t i t u t i o n a l  s t r u c t u r e s  
Manacli:rtent 
A d m i n i s t r a t i o n  and  p l a n n i n g  o f  GD?'s n a t i o n a l  economy i s  b e i n g  
e f f e c t e d  b y  t h e  C o u n c i l  o f  M i n i s t e r s  (d iag ramm No. 1). The p l a n n e d  
economy o f  t h e  GDR i s  b a s e d  upon F i v e - Y e a r  P l a n s  and  A n n u a l  
N a t i o n a l  Economic  P l a n s .  A l l  m i n i s t r i e s ,  comb ines  and  e n t e r -  
p r i s e s  o f  t h e  n a t i o n a l  economy a r e  i n c l u d e d  i n  p l a n  d r a f t i n g  
as  a  r e s u l t  o f  w h i c h  t h e  q u o t a s  s e t  b y  t h e  s t a t e  a r e  c o n f i r m e d  
as  b i n d i n g  p l a n s  f o r  m i n i s t r i e s ,  comb ines  and e n t e r p r i s e s  b y  t h e  
C o u n c i l  o f  M i n i s t e r s .  
GDR t r a n s p o r t  o p e r a t e s  on t h e  b a s i s  o f  t h e  u n i f o r n  s o c i a l i s t  
t r a n s p o r t  and t r a f f i c  p o l i c y .  
The M i n i s t r y  o f  T r a n s p o r t  i s  i n  c h a r g e  o f  c e n t r a l  a d m i n i s t r a t i o n  
and  p l a n n i n g  o f  t r a n s p o r t .  
The t e r r i t o r i a l  a d m i n i s t r a t i o n  o f  t r a n s p o r t  i s  i n  t h e  hands  o f  
t h e  c o u n t i e s  oS t h e  GDR a n d  t h e i r  d i s t r i c t s ,  c i t i e s  and t o w n s .  
T h e i r  v e h i c l e s  a r e  t h e  t e r r i t o r i a l  t r a f f i c - m a n a g i n g  b o d i e s .  
T h e r e  i s  a  c l o s e  c o o p e r a t i o n  be tween  t h e  c e n t r s l  nanagement  
a n d  t h e  t e r r i t o r i a l  t r a n s p o r t  managements.  
Management o f  t h e  b r a n c h e s  o f  t r a n s p o r t  and  o f  t h e  d o m e s t i c  
f r e i g h t  t r a n s p o r t  e n t e r p r i s e s  i s  b e i n g  r e a l i z e d  as  f o l l o u s :  
1. R a i l w a v s  
The C e n t r a l  A d m i n i s t r a t i o n  o f  t h e  D e u t s c h e  R e i c h s b a h n  (DR) a s  
N a t i o n a l  T r a n s p o r t  U n d e r t a l t i n g ,  i s  p a r t  o f  t h e  i l l i n i s t r y  o f  
T r a n s p o r t .  The D e u t s c h e  R e i c h s b a h n  i s  s u b d i v i d e d  i n t o  t h e  
d i v i s i o n s  r a i l w a y  t r a n s p o r t ,  r a i l r ~ a y  v e h i c l e  m a i n t e n a n c e  and 
r a i l w a y  c o n s t r u c t i o n .  
The c h a r a c t e r  o f  t h e  t r a n s p o r t  p r o c e s s  c a u s e s  a l s o  t h e  d i r e c t  
o p e r a t i o n a l  e n s u r a n c e  o f  t h e  r a i l w a y  o p e r a t i o n  b y  c e n t r a l  
management. T h i s  t a s k  i s  t a k e n  c a r e  o f  b y  t h e  DR M a i n  S t a f f  
f o r  t h e  O p e r a t i o n a l  Management r e s p o n s i b l e  t o  s e t  t h e  o b j e c t i v e s  
o f  o r g a n i z i n g  t h e  t r a n s p o r t  p r e p a r a t i o n ,  e f f e c t i v e  t e c h n o l o g i e s  
o f  t h e  t r a n s p o r t  p r o c e s s e s  and  t h e  c o n t r o l  o f  t h e  r a i l w a y  
o p e r a t i o n .  
The r a i l w a y  t r a n s p o r t  d i v i s i o n  i s  t e r r i t o r i a l l y  s u b d i v i d e d  i n t o  
e i g h t  R e i c h s b a h n d i r e k t i o n e n  (Rbd - r a i l w a y  d e c e n t r a l  a d m i n i -  
s t r a t i o n s ) .  I n  o d e r  t o  c o n t r o l  t h e  l o c a l  E s t a b l i s h m e n t s  f o r  
r a i l w a y  o p e r a t i o n  and  t r a f f i c  ( r a i l w a y  s t a t i o n s )  t h e r e  a r e  
23 d e p a r t m e n t s ,  t h e  R e i c h s b a h n a e m t e r  (Rba) .  
I n  a c c o r d a n c e  w i t h  DR's d i v i s i o n  o f  l a b o u r  t h e  s t a t i o n s ,  t h e  
l o c o n o t i v e  d e p o t s  and r a i l w a y  m a i n t e n a n c e  workshops  a r e  anong 
t h e  m o s t  i m p o r t a n t  l o c a l  r a i l w a y  e s t a b l i s h m e n t s .  

F o r  t h e  t e r r i t o r i a l  management o f  r a i l w a y  t r a n s p o r t  t h e  Rba 
and,  mo reove r ,  t h e  s u b o r d i n a t e d  Rbas a r e  r e s p o n s i b l e  as f a r  
as t h e  r a i l w a y  o p e r a t i o n  and t r a f f i c  a r e  conce rned .  
C o n n e c t i n g  r a i l w a y s  f o r m  one b a s i s  o f  r a i l w a y  t r a n s p o r t  among 
c o n s i g n o r s  and c o n s i g n e e s .  The N a t i o n a l  B o a r d  f o r  C o n n e c t i n g  
R a i l w a y s  has t h e  t a s k  t o  s u p e r v i s e  and c o n t r o l  a l l  connect ing 
r a i l w a y s  i n  t h e  t e c h n i c a l  f i e l d .  The i m p l e m e n t a t i o n  o f  t h e  
c o n n e c t i n g  r a i l w a y s  i n  t h e  management o f  t h e  companies con-  
c e r e d  depends above a l l  on t r a n s p o r t  volunie,  e x i s t i n g  t r a c k  
l e n g t h s  and on t h e  k i n d  o f  s e r v i c e  o p e r a t i o n s .  M a j o r  connec-  
t i n g  r a i l w a y s  a r e  r u n  by  i n d e p e n d e n t  managements. 
2.  Road t r a n s p o r t  
N a t i o n a l  a d m i n i s t r a t i o n  o f  r o a d  t r a n s p o r t  i s  b e i n g  done by  t h e  
t r a n s p o r t - m a n a g i n g  b o d i e s  o f  t h e  c o u n t i e s  on t h e  b a s i s  o f  t h e  
d i r e c t i v e s  i s s u e d  by  t h e  M i n i s t e r  o f  T r a n s p o r t .  The t e c h n i c a l  
g u i d a n c e  g i v e n  by  t h e  Road T r a n s p o r t  M a i n  A d m i n i s t r a t i o n  o f  
t h e  M i n i s t r y  o f  T r a n s p o r t  i s  f o c u s s e d  on t h e  i m p l e m e n t a t i o n  
o f  u n i f o r m  t r a n s p o r t - p o l i t i c a l ,  economic  and t e c h n i c a l  p r i n -  
c i p l e s  f o r  a l l  t r a n s p o r t  combines.  
The b a s i c  u n i t s  o f  r o a d  t r a n s p o r t  management a r e  t h e  V e r k e h r s -  
ko rnb ina te  ( n a t i o n a l l y  owned t r a n s p o r t  comb ines ) ,  s u b o r d i n a t e d  
t o  t h e  r e s p e c t i v e  Coun ty  C o u n c i l .  These combines i n c l u d e  
d i f f e r e n t  numbers o f  l e g a l l y  independend r o a d  t r a n s p o r t  combines. 
 he r o a d  t r a n s p o r t  o r g a n i z a t i o n  s t r u c t u r e  c o v e r s  a l s o  p r i v a t e  
companies i n  t h e  f i e l d  o f  p u b l i c  r o a d  t r a n s p o r t  and company 
t r a n s p o r t .  
Company t r a n s p o r t  management d i f f e r s  f r o m  one b r a n c h  o f  indust ry  
t o  t h e  o t h e r ,  r a n g i n g  f r o m  t h e  s u b o r d i n a t i o n  t o  g e n e r a l  
a d m i n i s t r a t i v e  d e p a r t m e n t s ,  v i a  s p e c i a l  t r a n s p o r t  depa r tmen ts  
t o  independend t r a n s p o r t  companies ( a s ,  f o r  i n s t a n c e ,  i n  t h e  
case  o f  t r a d e  t r a n s p o r t  e n t e r p r i s e s ) .  
The e f f e c t i v e  use  and t h e  l o n g - t e r m  deve lopment  o f  t h e  company 
t r a n s p o r t  f l e e t s  have t o  be e n s u r e d  b y  t h e  management concerned. 
3 .  I n l a n d  n a v i g a t i o n  
N a t i o n a l  a d m i n i s t r a t i o n  o f  i n l a n d  n a v i g a t i o n  and wate rways  i s  
by  t h e  M i n i s t r y  o f  T r a n s p o r t .  
The c e n t r a l l y  a d m i n i s t e r e d  VE8 Kombina t  B i n n e n s c h i f f a h r t  und  
M'assers t raOen ( i n l a n d  n a v i g a t i o n  and wate rways)  c o m p r i s e s ,  
among o t h e r s ,  t h e  VE3 B i n n e n r e e d e r e i  ( i n l a n d  s h i p p i n g  company 
oods t r a n s p o r t  by  d o n e s t i c  s h i p s ) ,  t h e  VEB h1assers t raOen-  
bau ,Or ? waterway  c o n s t r u c t i o n )  and t h e  VEB B i n n e n h a f e n  ( r i v e r  
p o r t s  r e s p o n s i b l e  f o r  goods t r a n s s h i p m e n t ,  h a n d l i n g  and 
s t o r a g e ) .  
4. I n t e r n a t i o n a l  t r a n s ~ o r t  
L V i t l i  t h e  o b j e c t i v e  o f  e n s u r i n g  i n t e r n a t i o n a l  t r a n s p o r t  ope ra t i ons  
t h e  M i n i s t r y  o f  T r a n s p o r t  c o n c l u d e s  i n t e r - g o v e r n m e n t a l  agreements 
and t r e a t i e s  w i t h  o t h e r  s t a t e s  o r  a u t h o r i s e d  heads o f  t r a n s p o r t  
e n t e r p r i s e s  s u b o r d i n a t e d  t o  t h e  M i n i s t r y  ( D R ,  VEB DEUTFRACHT) 
t o  c o n c l u d e  non -gove rnmen ta l  agreements  and t r e a t i e s  w i t h  
f o r e i g n  t r a n s p o r t  o r g a n i z a t i o n s .  The VEE K o n b i n a t  DEUTRANS i s  
t h e  most  i m p o r t a n t  o r g a n  t o  p r e p a r e  e x t e r n a l  t r a d e  t r a n s p o r t s ,  
by  c o o r . d i n a t i n g  f o r e i g n  t r a d e  w i t h  t r a n s p o r t  o p e r a t i o n s ,  and t o  
a c t u a l l y  e f f e c t  e x t e r n a l  t r a d e  t r a n s p o r t  j o b s  by r o a d .  
1 1 . 2 .  Economic r e g u l a t i o n s  c o n c e r n i n g  l o g i s t i c  a k t i v i t i e s  
The b a s i s  o f  f u r t h e r  deve lopment  o f  economic  r e g u l a t i o n s  o f  
l o g i s t i c  a c t i v i t i e s  i n  t h e  GDR i s  t h e  p e r f e c t i o n  o f  s o c i a l i s t  
e n t e r p r i s e  manage~ ien t  by  t a k i n g  advan tage  o f  modern compute r  
e n g i n e e r i n g .  New c o n d i t i o n s  a r e  b e i n g  c r e a t e d  by  a p p l y i n g  t h e  
new s e l f - f i n a n c i n g  p r i n c i p l e s .  T h i s  w i l l  g i v e  more e f f e c t i v e n e s s  
t o  t h e  r e p r o d u c t i o n  p r o c e s s  i n  a l l  i t s  d i f f e r e n t  phases .  
E s s e n t i a l  f a c t o r s  a r e  as f o l l o w s :  
- E s t a b l i s h m e n t  o f  s t a b l e  r e l a t i o n s  between t h e  f i n a l  and 
s u p p l i e r  i n d u s t r i e s ,  
- P e r f e c t i o n  o f  t h e  b a l a n c i n g  and c o n t r a c t u a l  sys tems ,  
- O r i e n t a t i o n  o f  economic  r e g u l a t i o n s  i n  n a t i o n a l  economy 
t o w a r d s  t h e  e c o n o m i z a t i o n  o f  t h e  c i r c u l a t i o n  o f  f u n d s ,  
c i r c u l a t ' n g  means economics and economic  s t o c k  s t r u c t u r e .  
An i n c r e a s i n g  f e a t u r e  o f  t h e  economic  r e g u l a t i o n s  i s  t h a t  
l o g i s t i c s  i s  b e i n g  u n d e r s t o o d  as an o v e r a l l  c o n c e p t  o f  p l a n n i n g ,  
c o n t r o l  and s u p e r v i s i o n  o f  m a t e r i a l  and i n f o r m a t i o n  f l o w s  i n -  
t e g r a t e d  i n  t h e  m a n a g e r i a l  a c t i v i t i e s ,  b e g i n n i n g  f r o m  cus tomer  
o r d e r i n g  t o  t h e  d e l i v e r y  o f  f i n a l  p r o d u c t s  t o  c u s t o m e r s .  
The c e n t r e p i e c e  o f  t h e  sys tem econori i ic a r rangemen ts  f o r  l o g i s t i c  
a c t i v i t i e s  i s  n a t i o n a l - e c o n o m i c  p l a n n i n g ,  b a l a n c i n g  and account- 
i n g  o f  t h e  f r e i g h t  t r a n s p o r t s .  The f i r m s ,  e n t e r p r i s e s  and con-  
b i n e s  p l a n  t r a n s p o r t  e x p e n d i t u r e  i n  r e l a t i o n  t o  t h e  p r o d u c t i o n  
vo lume.  The o b j e c t  o f  p l a n n i n g  a r e  t h e  t r a n s p o r t  c o s t s  f o r  
u t i l i z a t i o n  o f  t h e  p u b l i c  t r a n s p o r t  b r a n c h ,  company t r a n s p o r t  
c o s t s  by  means o f  mo to r  v e h i c l e s ,  t h e  f r e i g h t  t r a n s p o r t  vo lume 
and f r e i g h t  t r a n s p o r t  o u t p u t  and c a p a c i t i e s  o f  company f l e e t s  
o f  r o a d  v e h i c l e s .  
The t r a n s p o r t  b a l a n c e s  o f  t h e  p u b l i c  b ranches  o f  t r a n s p o r t  
and t h e  t e r r i t o r i a l  t r a n s p o r t  b a l a n c e s  o f  f r e i g h t  t r a n s p o r t s  
by  r o a d  a r e  d r a f t e d  on t h e  b a s i s  o f  t h e  t r a n s p o r t  r e q u i r e m e n t s  
made by e n t e r p r i s e s .  As a  r e s u l t ,  a  GDR t r a n s p o r t  b a l a n c e  i s  
made up i n  compar i son  t o  t h e  t r a n s p o r t  r e q u i r e m e n t s  made by  
t h e  e n t e r p r i s e s ,  c o m b i n e s  and  b r a n c h e s  and  t h e  t r a n s p o r t  
c a p a c i t i e s  a v a i l a b l e .  Then ,  i n  a c c o r d a n c e  w i t h  s u c h  a  t r a n s -  
p o r t  b a l a n c e ,  t h e  e n t e r p r i s e s  and  comb ines  a r e  a s s i g n e d  
t r a n s p o r t  i n d e x e s  as  s t a t e  p l a n  i n d i c a t o r s  f o r  t h e  employment 
o f  t r a n s p o r t  s e r v i c e s  r e n d e r e d  b y  t h e  p u b l i c  t r a n s p o r t  
b r a n c h e s  a s  w e l l  a s  f o r  t h e  t r a n s p o r t  o p e r a t i o n s  e f f e c t e d  
b y  company t r a n s p o r t .  
M o r e o v e r ,  as  f a r  a s  t h e  t r a n s p o r t  b r a n c h e s  r a i l w a y s  and 
i n l a n d  n a v i g a t i o n  a r e  c o n c e r n e d ,  t h e  l o c a l  t r a n s p o r t  o f f i c e s  
h a v e  t o  b e  i n f o r m e d  e v e r y  mon th  o n  t r a n s p o r t  r e q u i r e m e n t s .  
A n o t h e r  i m p o r t a n t  p a r t  o f  a r r a n g i n g  economic  a c t i v i t i e s  i n  
t h e  f i e l d  o f  f r e i g h t  t r a n s p o r t  i s  t h e  c o o r d i n a t i o n  o f  t r a n s -  
p o r t  t a s k s  b y  t h e  GDR C e n t r a l  T r a n s p o r t  C o m m i t t e e ,  C o u n t y  
T r a n s p o r t  C o m m i t t e e s  and  D i s t r i c t  and Town C o m m i t t e e s .  The 
mos t  i m p o r t a n t  t a s k s  t o  b e  c o m p l i e d  w i t h  b y  t h e s e  c o m m i t t e e s  
a r e  as f o l l o ~ s :  D i s c u s s i o n  o f  l o n g - t e r m  c o n c e p t i o n a l  o b j e c t -  
i v e s ,  a l l o c a t i o n  o f  t a s k s  t o  t h e  v a r i o u s  t r a n s p o r t  b r a n c h e s ,  
d e v e l o p m e n t  and  u t i l i z a t i o n  o f  t r a n s p o r t  c a p a c i t i e s  and 
a n a l y s i s  o f  t r a n s p o r t  s i t u a t i o n s .  
The p r i c e  s y s t e m  f o r  d o m e s t i c  f r e i g h t  t r a n s p o r t  i s  o f  a  h i g h  
p r i o r i t y  w i t h i n  t h e  s y s t e n  o f  economic  r e g u l a t i o n s  f o r  
l o g i s t i c  a c t i v i t i e s .  E v e r  s i n c e  J a n u a r y  l s t ,  1 9 3 2 ,  t h e  p r i c e  
s y s t e m  f o r  d o m e s t i c  f r e i g h t  t r a n s p o r t  h a s  u n d e r g o n e  m a j o r  
c h a n g e s .  The f o r m a t i o n  a n d ,  h e n c e ,  d i f f e r e n t i a t i o n  o f  f r e i g h t  
t r a n s p o r t  p r i c e s  i s  b a s e d  o n  v a r i a b l e  t r a n s p o r t  e x p e n d i t u r e ,  
r e f e r r i n g  t o  one t r a n s p o r t  u n i t  t o  b e  s e t t l e d  b y  t h e  r e s p e c t -  
i v e  p r i c e .  
C a r g o  t r a n s p o r t  b y  r a i l  i s  s u b j e c t  t o  p r i c e s  p e r  t o n / l t i l o m e t r e ,  
d e p e n d i n g  o n  f r e i g h t  c l a s s e s  and vo lume c l a s s e s . G o o d s  s o r t  
d i f f e r e n t i a t i o n  i s  on  t h e  b a s i s  o f  f o u r  c l a s s e s ,  vo luc ie  
d i f f e r e n t i a t i o n  o n  t h e  b a s i s  o f  s i x  c l a s s e s .  
The t a r i f f  s y s t e n  i s  a l s o  h i g h l y  d i f f e r e n t i a t e d  as  f a r  as 
f r e i g h t  t r a n s p o r t  b y  r o a d  i s  c o n c e r n e d .  T h i s  h o l d s  above a l l  
as f a r  as  s u c h  s e r v i c e s  s t  d e s t i n a t i o n  r u n s ,  p i c k - u p  r u n s  and 
d i s t r i b u t i o n  r u n s ,  o t h e r  s e r v i c e s  and  s p e c i a l  s e r v i c e s ,  f u l l -  
u t i l i z a t i o n  c o n s i g n m e n t s ,  d e l i v e r y  and c a r t a g e  o f  c a r  l o a d s  
b y  r a i l  as w e l l  as  t u r n s  b y  s h i p  and a c c e s s o r i a l  s e r v i c e s  
a r e  c o n c e r n e d .  
As f o r  t h e  c o n t a i n e r  t r a n s p o r t  as  a  t y p i c a l  l o g i s t i c  s e r v i c e ,  
a  s t a n d a r d  c o n t a i n e r  t r a n s p o r t  t a r i f f  i n c l u d e s  a l l  t h e  f e e s  
as  t o  r a i l w a y  t r a n s p o r t ,  u s e  o f  r a i l w a y - o w n e d  c o n t a i n e r s ,  
c o n t a i n e r  t r a n s s h i p n e n t  and  h a n d l i n g ,  and  f o r ~ v a r d i n g  and  
p i c k - u p  b y  n o t o r  v e h i c l e s .  
A l t o g e t h e r ,  f r e i g h t  t r a n s p o r t  p r i c e s ,  b y  way o f  e f f e c t i v e  
p r i c e  l e v e l s  and  d i f f e r e n t i a t i o n  i n  t e r m s  o f  s o r t  o f  c a r g o ,  
v o l u m e  and d i s t a n c e ,  a r e  a  s t i a u l a n t  t o  r e d u c i n g  u n i t  t r a n s -  
p o r t  e x p e n d i t u r e  and  l e a d s  t o  an e f f e c t i v e  d i v i s i o n  o f  l a b o u r  
and  c o o p e r a t i o n  bet :>een t h e  r a i l w a y ,  r o a d  t r a n s p o r t  and 
i n l a n d  n a v i g a t i o n  b r a n c h e s  o f  t r a n s p o r t .  
11.3 .  Manpower, r e s o u r c e s  and p e r s o n n e l  t r a i n i n g  
T h e r e  a r e  20 000 . . .  25 000 g r a d u a t e s  e v e r y  y e a r  t o  c o m p l e t e  
t h e i r  t e c h n i c a l  and s c i e n t i f i c  t r a i n i n g  a t  GDR u n i v e r s i t i e s  
and t t .  ! ~ n i c a l  c o l l e g e s .  P a r t  o f  t h e n  i s  c o n t r i b u t i n g  i n  t h e  
f i e l d s  o f  r e s e a r c h  and d e v e l o p n e n t  i n  a c c e l e r a t i n g  t h e  
s c i e n t i f i c  l e a d  w i t h  t h e  o b j e c t i v e  o f  a p p l y i n g  l o g i s t i c  and 
i t s  p r i n c i p l e s  o f  o r g a n i z a t i o n  i n  economy. 
Among t h e  i m p o r t a n t  t a s k s  t o  be  s o l v e d  by  a  g r e a t  number o f  
e n g i n e e r s ,  t e c h n o l o g i s t s  and s o c i a l i s t  managers employed i n  
t h e  f i e l d  o f  r e s e a r c h  and i n  p r a c t i c e  - backed  b y  a  new t r a i n -  
i n g  p a t t e r n  f o r  e n g i n e e r s  and e c o n o m i s t s -  a r e ,  as i n t e -  
g r a t i o n  o f  l o g i s t i c  i s  on t h e  i n c r e a s e :  
- deve lopmen t ,  o r g a n i z a t i o n  and a p p l i c a t i o n  o f  p r o d u c t i o n -  
c o n t r o l l e d  m a t e r i a l  f l o w  sys tems i n  combines,  f i r m s ,  e n t e r -  
p r i s e s  and c o o p e r a t i o n  c h a i n s  as w e l l  as t h e i r  t y i n g - u p  t o  
f o r m  C I M  c h a i n s ,  
- deve lopment  o f  l o g i s t i c  s t o c k - p i l i n g  s t r a t e g i e s  f o r  
m a t e r i a l s ,  u n f i n i s h e d  p r o d u c t s  and f i n i s h e d  p r o d u c t s ,  
- deve lopment  o f  l o g i s t i c  t r a n s p o r t  s e r v i c e  o f f e r s  and o f  
o p e r a t . i o n  mangenent sys tems f o r  e x t e r n a l  and i n t e r n a l  
t r a n s p o r t ,  h a n d l i n g  and s t o r a g e .  
The g o a l - o r i e n t e d  t r a i n i n g  snd u p g r a d i n g  and i n - s e r v i c e  
t r a i n i n g  scheme as p u r s u e d  i n  t h e  GDR i s  r e f l e c t e d  i n  t h e  
f o l l o w i n g  q u a l i f i c a t i o n  s t r u c t u r e :  
Diagram No. 2 : Development of the qualificu fion structure 
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I n  o r d e r  t o  a s s u r e  an e n g i n e e r i n g  and economic  p o t e n t i a l ,  among 
o t h e r s  f o r  d e v e l o p i n g  p r o d u c t i o n - t r a n s p o r t  r e g i m e s ,  t h e  " t ranspor t  
1 o g i s t . i ~ "  b r a n c h  o f  s t u d i e s  has been i n t r o d u c e d  a t  t h e  Dresden  
T ran5 , ; o r t  U n i v e r s i t y  i n  1988. As o f  September 1989 t e a c h i n g  and 
r e s e a r c h  a t  t h e  Warnemuende/Wustrow E n g i n e e r i n g  C o l l e g e  of 
N a v i g a t i o n  w i l l  be based  upon t h e  same t r a i n i n g  o b j e c t i v e .  
The U n i v e r s i t y  o f  T r a n s p o r t  " F r i e d r i c h  L i s t "  i n  Dresden  cooperates 
a l s o  w i t h  o t h e r  u n i v e r s i t i e s  and i n s t i t u t i o n s  o f  h i g h e r  e d u c a t i o n ,  
f o r  example,  w i t h  t h e  W i l h e l m - P i e c k - U n i v e r s i t a t  R o s t o c k ,  w i t h  t h e  
U n i v e r s i t y  o f  Economics " B r u n o  L e u s c h n e r " ,  B e r l i n  and w i t h  t h e  
L e i p z i g  C o l l e g e  of T rade .  A p a r t  f r o m  e s t a b l i s h i n g  t h e  " t r a n s p o r t  
l o g i s t i c "  b r a n c h  o f  s t u d i e s  w i t h i n  t h e  T r a n s p o r t  Techno logy  Section, 
s p e c i a l i z e d  t r a i n i n g  a t  t h e  T r a n s p o r t  and B u s i n e s s  Management 
S e c t i o n  and advanced t r a i n i n g  f a c i l i t i e s  w i t h i n  an e x t e n d e d  and 
c o o r d i n a t e d  scope a r e  b e i n g  p r e p a r e d .  
11 .4 .  Resea rch  ~ r o i e c t s  
S i n c e . t h e  e a r l y  e i g h t i e s  e f f o r t s  have been i n c r e a s e d  i n  t h e  GDR 
t o  c a r r y  o u t  r e s e a r c h  p r o j e c t s  on l o g i s t i c  s o l u t i o n s .  The i n -  
t r o d u c t i o n  o f  compute r -  a s s i s t e d  p r o d u c t i o n - t r a n s p o r t  c h a i n s  and 
i s l a n d  . s o l u t i o n s  i n  v a r i o u s  e n t e r p r i s e s  and combines has marked 
t h e  e n t r y  i n t o  t h e  p r a c t i c a l  a p p l i c a t i o n  o f  l o g i s t i c  s o l u t i o n s .  
U n t i l  1990  e f f o r t s  w i l l  be t a k e n  t o  work  on l o g i s t i c  r e s e a r c h  pro- 
j e c t s  c o n c e r n i n g  t h e  r a t i o n a l i z a t i o n  and i n n o v a t i o n  o f  n a t i o n a l -  
economic  m a t e r i a l  f l o w s  on t h e  b a s i s  o f  5 main  d i r e c t i o n s :  
1 s t  Ma in  D i r e c t i o n :  I n t e r - b r a n c h  l o g i s t i c  p r o d u c t i o n - t r a n s -  
p o r t  c h a i n s  
- P i l o t  p r o j e c t  o f  end - to -end  l o g i s t i c  i n t e r f a c i n g  o f  p r o d u c t i o n  
and t r a n s p o r t  f o r  t h e  " S o l i d  F u e l "  -Regime 
- p r o d u c t i o n - t r a n s p o r t  c h a i n s  i n  t h e  b u i l d i n g  s e c t o r ,  c h e m i c a l  
i n d u s t r y  and a g r i c u l t u r e ,  f o r e s t r y  and f o o d s t u f f s  i n d u s t r y  and 
p r o c e s s i n g  i n d u s t r y  
2nd M a i n  D i r e c t i o n :  P r o d u c t i o n  l o g i s t i c  
- I n t e g r a t i o n  o f  l o g i s t i c  o b j e c t i v e s  and s o l u t i o n s  i n t o  n a t i o n a l -  
economic  a u t o m a t i o n  p r o j e c t s  
- model s o l u t i o n s  f o r  a l l - i n  combines l o g i s t i c  i n  t h e  p r o c e s s i n g  
i n d u s t r y  
3 r d  Ma in  D i r e c t i o n :  T rade  l o g i s t i c  
- l o g i s t i c  c o n c e p t s  i n  t h e  means o f  p r o d u c t i o n  t r a d e  
- l o g i s t i c  s o l u t i o n s  i n  t h e  c o n s u m e r - c o o p e r a t i v e  t r a d e  w i t h  domestic 
goods 
- l o g i s t i c  i n f o r m a t i o n  systems i n  t h e  t r a d e  w i t h  p r o d u c t i o n  and 
consumer goods 
4 t h  Ma in  D i r e c t i o n :  T r a n s p o r t  l o g i s t i c  
- F u r t h e r  deve lopment  of t h e  c o n t a i n e r  t r a n s p o r t  s ys tem and a p p l i -  
c a t i o n  o f  f u r t h e r  f o r m s  of combined t r a n s p o r t  i n  i n l a n d  t r a f f i c  
- l o g i s t i c  t e c h n i q u e s  i n  s m a l l . g o o d s  t r a n s p o r t  
- L o g i s t i c  goods d i s t r i b u t i o n  c e n t r e s  a t  t h e  i n t e r f a c e  o f  t r a n s -  
p o r t s  and l o a d i n g  economy i n  t h e  f i e l d s  o f  s m a l l  goods t r a n s -  
p o r t  and t r a n s s h i p m e n t  and h a n d l i n g  of b u l k  goods 
- Use o f  c o n t a i n e r s  and deve lopment  o f  s t r a i g h t  t r a n s p o r t  c h a i n s  
i n  sea t r a n s p o r t  
5 t h  Ma in  D i r e c t i o n :  B a s i c  r e s e a r c h  on l o g i s t i c  
- Methods o f  p r o c e s s  deve lopment  and economic  assessment  o f  
l o g i s t i c  sys tems and of  management, p l a n n i n g ,  a c c o u n t i n g  and 
s t i m u l a t i o n  o f  l o g i s t i c  p r o c e s s e s  
- F o u n d a t i o n s  o f  i n f o r m a t i o n  t e c h n o l o g y .  
C o n c l u s i o n  
I n  v i e w  o f  t h e  a c c e l e r a t e d  deve lopment  o f  t h e  p r o d u c t i v e  f o r c e s  
t h e  r e d u c t i o n  o f  t h e  r e p r o d u c t i o n  c y c l e  i s  becoming a  d e c i s i v e  
e f f e c t i v i t y  f a c t o r .  The c r u x  o f  t h e  deve lopment  o f  l o g i s t i c  
s o l u t i o n s  i s  t o  e n s u r e  a  c o n t i n u o u s  f l o w  o f  m a t e r i a l s  t h r o u g h  a l l  
s t a g e s  o f  p r o d u c t i o n  up t o  t h e  f i n a l  p r o d u c t  on t h e  b a s i s  o f  small 
s t o c k s ,  s h o r t  d e l i v e r y  t i m e s  and a  h i g h  deg ree  o f  f l e x i b i l i t y .  
R a t i o n a l i z a t i o n ,  m o d e r n i z a t i o n  and p a r t a u t o m a t i o n  o f  t r a n s p o r t ,  
t r a n s s h i p m e n t ,  h a n d l i n g  and s t o r a g e  p r o c e s s e s  a r e  an e s s e n t i a l  
c o n d i t i o n  i n  o r d e r  t o  a c h i e v e  an opt imum o f  i n t e r f a c i n g  between 
t r a n s p o r t ,  t r a n s s h i p m e n t  and s t o r a g e  p r o c e s s e s  and m a n u f a c t u r i n g  
p r o c e s s e s .  
The i m p l e m e n t a t i o n  of  l o g i s t i c  on a  n a t i o n a l - e c o n o m i c  s c a l e  c a l l s  
f o r  c o n s t r u c t i n g  e f f i c i e n t  i n t e r - p r o c e s s  and i n t e r - b r a n c h  corn-' 
m u n i c a t i o n  sys tems.  The c o n d i t i o n s  f o r  t h i s  a r e  c r e a t e d  i n  t h e  
c o u r s e  o f  t h e  s t e p w i s e  i n s t a l l a t i o n  o f  t h e  p u b l i c  au tomated  d a t a  
n e t w o r k  i n  t h e  G D R ,  e n t a i l i n g  an improvement  o f  t h e  p o s s i b i l i t i e s  
o f  i n t e r c o n n e c t i n g  d a t e  a c q u i s i t i o n ,  s t o r a g e  and p r o c e s s i n g  r e -  
s o u r c e s  o f  t h e  e n t e r p r i s e s ,  combines and i n s t i t u t i o n s  w h i c h  a r e  
l o g i s t i c a l l y  l i n k e d  up w i t h  one a n o t h e r .  
The comprehens ive  a p p l i c a t i o n  of l o g i s t i c  and i t s  work  p r i nc i p l es  
c a l l s  f o r  s y s t e m a t i c  t r a i n i n g  and p o s t g r a d u a t e  t r a i n i n g  of 
p e r s o n n e l  f o r  them t o  a c q u i r e  m u l t i p l e  s k i l l s  i n  t h e  f i e l d s  o f  
t r a n s p o r t ,  h a n d l i n g ,  t r a n s s h i p m e n t  and s t o r a g e  p r o c e s s e s .  
A l l  down t h e  l i n e  b e g i n n i n g  f r o m  managers t o  e v e r y  s i n g l e  
wo rke r  t h e r e  must be  a  t h o r o u g h  u n d e r s t a n d i n g  o f  l o g i s t i c  
and eve ryone  i s  r e q u i r e d  t o  mas te r  t h e i r  r e s p e c t i v e  t a s k s .  
T h a t  i s  why t h e  c h a l l e n g e  i s  above a l l  f o r  p e r s o n n e l  t r a i n -  
i n g  on a l l  l e v e l s ,  b e s i d e s  t h e  f u r t h e r  improvement  of t h e  
t r a i n i n g  p r o f i l e s  and p a t t e r n s .  
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NEW LOGISIlCS TECHNOLOGIES PROJECT 
SYNOPSIS FOR NATIONAL REPORTS 
ON LOGISl'IC SI?IUCTURES, Sl'RATEGIES AND PROSPECTS 
I. OBJECTIVE 
The aim of a National Repor t  i s  two-fold: 
(a) to descr ibe  and evaluate t h e  opera t ion and efficiency of t h e  logistic system, as 
well as t h e  t r ends  of development, t h e  influencing fac to r s  and t h e  
socio-economic consequences, and 
(b) to provide da ta ,  and analysis f o r  cross-national comparisons of logistic s t ruc-  
t u r e s  and s t ra tegies .  
II. REQUIREXENTS 
The r e s e a r c h  areas and questions listed in th is  Synopsis and t h e  Activity Plan should 
be  considered as tentat ive and each r e s e a r c h  group is  f r e e  to investigate o t h e r  
a spec t s  a lso  as well as to choose and use t h e  most a p p r o p r i a t e  methods of analysis. 
Regardless of how detailed and which aspec t s  t h e  national study covers  t h e  logistic 
da ta  required should b e  presented according to t h e  format descr ibed in th is  synopsis 
to s e r v e  cross-national comparisons and more in-depth analysis. 
For  t h e  timetable of t h e  national r e p o r t s  r e f e r  to page 58 of t h e  Activity Plan. 
m. METHODOLOGICAL ISSUES 
A macro-economic system's approach should b e  applied to analyze t h e  national logis- 
t i c  s t r u c t u r e s  and s t r a teg ies .  For  th is  purpose t h e  national economy is defined as a 
material flows and s tocks  system. This system should b e  investigated from t w o  points 
of view: 
(a)  as a physical system, represen ted  by t h e  ac tual  material flow processes  ( tran- 
spor ta t ion,  s to rage ,  handling) and t h e  re la ted  technologies. inf ras t ructures ,  
human resources ,  e tc . ,  and 
(b) as a n  administrative system - t h e  managerial and institutional s t r u c t u r e s  and 
t h e i r  s t r a t eg ies  and policies, information and commulnication technologies, etc. 
The systems should b e  studied on both t h e  national economy level  and on t h e  branch 
level (according to t h e  suggested classification). The manufacturing industry should 
b e  analyzed in detai l  (according to,  at leas t ,  t h e  2-digit level of t h e  International 
Standard Industrial Classification (ISIC). 
The aggrega te  da ta  and t h e  macroeconomic studies should b e  supported (comple- 
mented) by s e v e r a l  case studies,  t h e  aim of which i s  mainly to exemplify megatrends, 
e.g., a total  logistics concept  at t h e  company level as well as to establish connections 
between t h e  macro and micro levels. 
IV. STRUCTURE 
The national r e p o r t  should consist of t h e  following par ts :  introduction, 
macro-economic study, new logistics technologies t r ends  and forecasts ,  case  studies, 
summary, and da ta  appendix. Each p a r t  should reveal  t h e  history,  t h e  state of t h e  
a r t ,  and t h e  future  of t h e  studied phenomenon. 
V. CONTENT 
1. Introduct ion  
A s h o r t  general  description of t h e  national economy: state of development, charac-  
ter is t ics  of growth, distribution of GDP, exchange r a t e  of national currency,  in teres t  
r a t e ,  rate of inflation, economic system, foreign economic relations, etc. Logistic 
evaluation of t h e  geographic,  economic, social and o t h e r  fea tu res  of t h e  country. 
2. Hacro-Economic S t u d y  
2.1 Physical  S t ruc ture  
Using t h e  collected d a t a  descr ibed in t h e  Data Appendix (Item 5), and o t h e r  sources  
logical and econometric analysis should be  performed to revea l  t h e  main t rends  and 
t h e  influencing fac to rs  in t h e  development of t h e  physical logistic s t ruc tu re .  Some of 
t h e  possible r e s e a r c h  a r e a s ,  in o r d e r  of pr ior i ty ,  are as follows: 
(i) Measuring of logistic (inventory, t r anspor t  and s torage)  costs,  and logistic effi- 
ciency. 
(ii) Inventories (tendencies in inventory formation, inventories and t h e  business 
cycle,  econometric inventory models, inventories in t h e  input-output models, 
models t o  analyze inventory forming factors) .  
(iii) Transportation (tendencies in t h e  development of t h e  t ranspor ta t ion system, 
models to fo recas t  t h e  fu tu re  of t h e  different types  of t ranspor t .  use of con- 
t a ine rs  and pallets, etc. 
(iv) Distribution channels and pa t t e rns  (tendencies in t h e  development of t h e  distri- 
bution pa t t e rns  - d i r e c t  distribution (producer  to consumer); distribution 
through intermediate companies (wholesalers, b rokers ,  etc.); models to optimize 
t h e  distribution channels and pat terns ,  etc. 
(v) The impact of foreign t r a d e  on logistic s t ructures .  
(vi) Warehousing, materials handling and packaging. 
(vii) Labour resources  in logistics. 
2.2 Adminis trat ive  S t ruc ture  a n d  Strategies 
Examples of r e s e a r c h  a r e a s ,  in o r d e r  of priori ty,  are: 
(i) Main charac te r i s t i c s  of policies and regulation of t h e  economic activit ies which 
have a n  impact on logistic performance, e.g., t r anspor t ,  t r ade ,  finance, tax  and 
regional policies and t h e  long- and short-term planning systems. 
(ii) Organizational and institutional s t r u c t u r e s  re la ted t o  logistic actvit ies,  e.g., 
description of t h e  allocation of t h e  logistic responsibilities on di f ferent  levels in 
companies, regions and t h e  government. 
(iii) Research pr ior i t ies  in logistics: national program, Dollars spent,  aims, methods 
and expected results .  Give r e f e r e n c e  t o  most important publications. 
(iv) Information technology and logistics, e.g., informatics investment, ED1 (Elec- 
t ronic  Data Interchange) promotion and logistic control  systems. 
(v) Human resources  in logistics management, education, qualification, e tc .  
3. New Logistics Technologies Trends and Forecasts 
The term new logistics technologies stands f o r  a whole s e t  of innovations of technolog- 
ical, organizational, economic and managerial c h a r a c t e r  in production, t r ade ,  t ran-  
sportat ion and communication aimed at raising the  efficiency of t h e  material flows in 
t h e  economy. Certain combinations of these  innovations forming a more o r  less 
defined system have become known under definite names such as JIT (Just-In-Time), 
MRP (Material Requirements Planning), ED1 (Electronic Data Interchange),  FMS (Flex- 
ible Manufacturing Systems), Guaranteed Supply, etc. The following r e s e a r c h  ques- 
tions should b e  investigated: 
(a) Clear definitions and classification of new logistics technologies in your  country; 
(b) Penetration rates of t h e  various new logistics technologies measured as a per-  
centage of sa les  or number of companies p e r  ISIC sec to r ;  
(c) Trends in technical development performance improvements f o r  each new logis- 
t i c s  technology, e.g., lead time improvements from f i r s t  to second generation of 
JIT systems; 
(d) Forecasts  and scenar ios  of penetration and development of new logistics techno- 
logies with special  emphasis on prerequisi tes,  b a r r i e r s  and technical break-  
throughs. 
4. Case Studies 
W e  are collecting case studies describing t h e  ea r ly  c a r r i e r s  of new logistic 'Pron- 
t iers"  to support  and explain t h e  trend-breaking innovations in t h e  physical or 
administrative systems. 
Three  types of case  studies are welcome (the national r e p o r t  should preferably  con- 
tain a l l  of them): 
(i) Logistic chain (distribution system) of a product through several  companies; 
(ii) Logistic system of a production (industrial, building, agricultural)  company; 
(iii) N e w  logistic technologies applied by a wholesale (production goods) company. 
The following r e s e a r c h  questions should be  analyzed: 
(a) What are t h e  changes in t h e  "new" in comparison with t h e  "traditional" logistic 
performance regarding production, transportation,  s torage,  handling. informa- 
tion system, management, e t c ?  
(b) What is t h e  new division and reallocation of tasks  within t h e  company (between 
t h e  di f ferent  organizational units) and in t h e  logistic chain (between producers ,  
consumers. wholesalers, and t ranspor t  companies, e tc . )?  
(c) What are t h e  requirements of t h e  new logistic technologies ' -wards production, 
transportation,  s torage,  handling, informatics (comm~nicatio~.  dnd da ta  process),  
education, and qualification level of t h e  labour force .  e t c ?  
(d) What are t h e  hindering and t h e  accelerating fac to rs  - both technological and 
economic? 
(e) What a r e  t h e  economic consequences of t h e  logistic changes (e.g., changes in 
inventory levels, warehouse space,  fixed capital ,  location, handling, t ranspor ta-  
tion and information costs. labour costs,  etc.) and f o r  whom - t h e  producer ,  t h e  
wholesaler, t h e  consumer and t h e  t r anspor t  company. 
5. Summary 
The main conclusions of t h e  national study should be  presented and proposals f o r  
resea rch  areas f o r  more in-depth cross-national analysis should be  made. 
6. Data Appendix 
Data available from t h e  following sources  is  being collected directly by IIASA: 
1. Yearbook of Industrial Statist ics,  Volume I ,  United Nations, N e w  York. 
2. National Accounts Statist ics,  United Nations, N e w  York. 
3. Annual Bulletin of Transpor t  Statist ics f o r  Europe,  Volume XXXVII, Economic 
Commission f o r  Europe,  Geneva, 1985. 
4. World Transpor t  Data, International Road Transpor t  Union, Geneva, 1985. 
5. Statist ical  Trends in Transpor t  1965-1983, European Conference of Ministers of 
Transport ,  Pa r i s ,  1986. 
6. Technico-Economic Analysis of t h e  Role of Road Freight Transport .  Road Tran- 
s p o r t  Research.  OECD, Par is ,  1986. 
We kindly ask t h e  national teams t o  provide us  with da ta  from t h e i r  countries tha t  are 
missing o r  not ye t  available in t h e  above publications and to help us  adjust  the  da ta  t o  
harmonize with t h e  definitions in t h e  UN Industrial Sta t is t ics  preferably  on  IBM 5 1/4 
inch compatible diskettes.  
Please help us t o  find t h e  missing da ta  in t h e  UN Industrial Statistics f o r  ISIC s e c t o r s  
2-4 f o r  t h e  time period 1960 (if available) - 1986 ( o r  la tes t  available) part icularly 
for :  
(a) inventories (divided into materials, fuels and supplies. work in progress.  finished 
goods), and 
(b) t r a n s p o r t  cos ts  (by t r a n s p o r t  mode). 
We also  requ i re  da ta  f o r  t h e  following ISIC sectors :  1: Agriculture; 5: Construction; 
6: to ta l  and divided into wholesale Production Goods, Wholesale Consumer Goods, 
Retail Trade,  Restaurants and Hotels; 7: to ta l  and divided into Transport ,  S to rage  and 
Communication; 8: Finance, etc.; 9: Community. 
If  available w e  also  require :  
1. Transport Indicators 
Transpor t  of output from ISIC sectors and t h e  whole economy in cost ,  
ton-km, ton, averge  length of haul, goods value: f o r  ra i l ,  road  (hi re  o r  
reward,  own account), inland waterway, pipeline, sea, a i r  and domestic, 
import, expor t .  
Number and size of vehicles and containers p e r  type. 
Length of t r anspor t  network p e r  mode. 
2. Storage Indicators per Sector 
2 3 Warehouse space  (m , m ) 
Value of handling equipment 
Manpower cost  
Annual warehousing cost p e r  value of inventory 
3. Logistic Administration Indicators Per Sector 
Manpower, total  and highly skilled 
Lead time f o r  deliveries (manufacturing, administration, t ranspor t )  
Cost ( X  of sales) 
Telephones, computer terminals, informatic investment, communication ser- 
vices bought p e r  sec to r ,  total  and f o r  logistics. 
4. Additional Indicatom per Sector 
Export ,  Import 
Size distribution of companies (production unit) according to: gross  output, 
value added, number of employees, fixed capital .  
Fixed capital 
Manufacturing o r  industrial sa les  - total and by ISIC 
(a) production goods (investment, intermediate), consumption goods 
(b) production goods (wholesale, d i rect )  
(c) consumer goods (wholesale, re ta i l ,  d i rect )  
5. Input /Output Tables 
(As detailed as possible, most recent ,  ca.10 and 20 y e a r s  ea r l i e r )  
6. General Data 
Terr i tory  
Population 
Annual rate of growth of GDP (national income) 
Exchange rate of national currency to US $ 
Real in t s res t  rate f o r  inventory investment 
Expenditure on t h e  GDP (if not published in UN National Account Statist ics)  
1. Government final consumption 
expenditure 
2. Private  final consumption 
expenditure 
3. Gross fixed capital  formation 
4. Increase  in s tocks  
for the  West Economies 
Gross Domestic Product  - total 
5. Export  of goods and services  
6. Import of goods and se rv ices  
for the East Economies 
Net Material Product  - total 
1. Consumption of t h e  population 
2. Consumption of t h e  non-material 
s p h e r e  serving t h e  community as a whole 
3. Net fixed capital  formation 
4. Increase  in material circulating assets 
and in stocks 
- in s tocks  
- in incomplete capital  formation 
5. Export  
6. Import (-) 
All da ta  should be  defined and measured in a harmonized way according t o  UN Stan- 
da rds  and any deviation from them should be  indicated. 
7. Additional Indicators  f o r  the  Circulation (Trade) S ~ h e r e  
(a)  Manufacturing or industrial sa les  - total  and by ISIC industries (or  products)  
production goods 
- investment goods 
- intermediate products  
consumer goods 
(b) Wholesale sa les  - total  and by ISIC industries (or  products)  
production goods 
- t rans i t  (producer  to consumer) 
- through warehouses 
consumer goods 
(c) Retail s a l e s  
durable  goods 
non-durable goods 
(d) Number of companies 
wholesale (production goods) 
wholesale (consumer goods) 
r e t a i l  
(e) Size distribution of t r a d e  companies (by type) according to sales 
(f)  Warehouse (storage) space  by type  of t r a d e  
wholesale (production goods) 
wholesale (consumer goods) 
r e t a i l  
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